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Aerial view of New Jersey State Highway Office 
Building. Micklewright & Mountford, Trenton, 
Architects. Runyon and Carey, Newark, Consult- 
ing engineers. Philip S. Slack & Co., Trenton, 
Heating Contractors. 
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Webster Walvector spreads the heat . .. no 
cold spots. Note supply and return risers; loca- 
tion of Walvector trim piece connections below 
window mullions facilitating installation of office 
partitions. 
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Typical Drip Connection. 


Moderator Control Valve. 





Piping layout for New Jersey State Highway Office Building, Trenton, 
N. J. Supply piping and heating elements are shown in red. Return 
lines are shown as dotted lines. 


Y a a e 
ftreamlined space-saving heating 


The new $1,700,000 headquarters and office 
building for the New Jersey State Highway De- 
partment, sponsored by Governor Alfred E. 
Driscoll, is marked by three innovations: (1) for 
economy, streamlined modern design in place of 
usual monumental architecture; (2) for efficiency 
and parking ease, location outside of city; (3) 
streamlined, space-saving heating with Webster 
Walvectors. The alert cooperation of contractor 
Philip S. Slack in working out details of the new 
developments with the architects and engineers, 
contributed much to the success of the installation. 


A Webster Moderator System provides “Con- 
trolled-by-the-Weather” heating for this modern 
building with Webster Walvectors equipped with 
ome tube orifices to spread the heat along 
exposed walls. Webster Convectors are used in 
stairways and Webster-Nesbitt Unit Heaters pro- 
vide supplemental heating in corridors. 

Call the authorized Webster Factory Represen- 
tative or write us for his name. 

WARREN WEBSTER & COMPANY 


Camden 5, New Jersey : : Representatives in Principal Cities 
In Canada, Darling Brothers, Limited, Montreal 


WEBSTER 


MODERATOR 


SYSTEM 


OF STEAM HEATING 
“Controlled by the weather” 























All but one of the objects in this picture have something in common. They were affected directly or indirectly 
by the kind of products Norten and Behr-Manning make. Can you find the stranger? 


The Car? No! Automobile production depends 
directly on Norton and Behr-Manning abrasive prod- 
ucts. In fact, their use is essential in automobile 
maintenance as well as in production. A new Behr- 
Manning product, Behr-cat Masking Tape, performs 
an indispensable service on repaint jobs. 

The Woman? No! She, too, depends on Norton 
or Behr-Manning abrasive products to help produce 
her shoes, dress, cosmetics, jewelry everything 
she wears or uses. 

The Felt Hat? No! Most felt hats get a rub-down 


NORTON COMPANY 


MAIN OFFICE AND WORKS 
WORCESTER 6, MASSACHUSETTS 


ABRASIVES © GRINDING WHEELS ® REFRACTORIES 
NORBIDE GRAIN AND MOLDED PRODUCTS 


GRINDING AND LAPPING MACHINES © NON-SLIP FLOORS 


from Pouncing Paper, a Behr-Manning coated abrasive. 


Neither Is It the Army tank, the radar unit, the 
wooden building, nor the metal spring. 


The stranger in the picture is the gopher... who 
does not rely on man-made products. Remember, any 
man-made product ...whether of metal, wood, paper, 
cloth, leather, ceramics, or plastics ... depends on 
abrasives, abrasive products, refractories, or grinding 
machines that bear such well-known trade-marks as 
Norton and Behr-Manning...world’s largest manufac- 
turers of abrasives and abrasive products. 


BEHR-MANNING 


DIVIGION OF NORTON COMPANY 
TROY, NEW YORK 


ABRASIVE PAPER AND CLOTH * OILSTONES 
ABRASIVE SPECIALTIES 
BEHR-CAT BRAND PRESSURE-SENSITIVE TAPES 


THE TECHNOLOGY REVIEW, 
Street, Bristol, Conn. Publication da 


$4.00. Entered as second-class matter December 23, 1949, at the Post Office 


: twenty-seve nth of the month preceding date of issue. 


mber, 1951, Newsstand Edition, Vol. LIV, No. 2. Published monthly from November to July inclusive at Emmett 
Ege subscription $3.00; Canadian and Foreign subscription, 


at Bristol. Conn., under the Act of March 3, 1879. 














GRAVER CENTER-WEIGHTED 


pEOA TING ene TANK 





A PROVED DESIGN FOR 
3-WAY ECONOMY 


e No Corrosion — No Filling Losses 
e Takes Less Steel To Build 


e Lower Maintenance Cost 


Built for the storage of crudes or finished petroleum 
products, the patented design of the Graver Center- 
Weighted Floating Roof combines the stability, the 
vapor-savings and the corrosion resistance of the 
Double Deck Fioating Roof with the more economical 
aspects of the conventional pan-type roof. 


Announced in November, 1950, after several years GRAVER TANK & MEG. CO. [NC. 





on the drawing board and a full year of exhaustive EAST CHICAGO, INDIANA 
tests . . . this new design already has been widely 
accepted by the petroleum industry. New tanks with NEW YORK » CHICAGO - PHILADELPHIA - WASHINGTON 
Graver’s single deck floating roofs have been com- DETROIT « CINCINNATI - CATASAUQUA, PA. 
pleted in six states with similar installations sched- HOUSTON - SAND SPRINGS, OKLA. 
uled for nine more, covering all sections of the nation. 
Capacities of the tanks built and on order range from 
20,000 to 150,000 bbls.; diameters from 60‘ to 150’. 
\ 
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COMPRESSION CABLE IN MEXICO 


helps Dodge Copper Products trifurcation arrange- 
nent at termination consisting of stainless steel 
eader and riser tubes of 100 kv pipe cable at Nono- 
leo, Mexico City, where underground gas-compres- 
ion copper cable has just been installed for the 


oe see 


wie ay lites OS ES. voile spill. 


Mexican Light and Power Company. This is the 
simplest and strongest termination arrangement ever 
designed for pipe cable and is especially planned for 
the conditions of earthquake and severe subsidence 
which prevail in this locality. 


PHELPS DODGE COPPER PRODUCTS CORPORATION 


General Sales Offices, 40 Wall Street, New York 5, N. Y. 


Mills, Yonkers, N. Y., Bayway, N. J. 


Fort Wayne, Ind., Los Angeles, Calif. 











ARTISAN 


METAL PRODUCTS INC 


WALTHAM 
MASS USA 








Artisan engineers and work- 
men are skilled in the techniques 
of metal working. Their com- 
bined knowledge and experi- 
ence in engineering and building 
special equipment and machinery 
have been of value to many 
leading mechanical and process 
industries. 

Write for a copy of “Process 
Equipment”. For a qualified engi- 
neer to call to discuss your equip- 
ment requirements, telephohe 
WaAltham 5-6800 or write to: — 
James Donovan, '28, General 
Manager. 








EQUIPMENT FABRICATORS 




















AUTOCLAY 


CONDENSERS AND 


HEAT EXCHANGERS 


DISTILLATION 


EQUIPMENT 


EXPERIMENTAL 


EQUIPMENT 


EVAPORATORS 


MIXERS 


JACKETED KETTLES 








PLAN WITH 


DIEFENDORF ... 


On your most difficult gearing 
problems — let Diefendorf 
work out your production 
plans. Competent engi s 





to analyze every gear require- 
Gears of all types, 
materials and sizes. Made 
to specification only. 


ment. 


DIEFENDORF GEAR 
CORP. 


Syracuse, N. Y. 








| THE TABULAR VIEW | 


Motivation. — The incentives which bring to the 
surface the best of human efforts are examined (page 
80) by Crawrorp H. GREENEWALT, ’22, who concludes 
that monetary rewards are the most impelling, and 
that lack of suitable incentives for personal achieve- 
ment retards progress. In “What Kind of Incentives?” 
(adapted for The Review from an address given be- 
fore the Illinois State Chamber of Commerce on 
October 19), Dr. Greenewalt then goes on to examine 
the effects of wealth distribution and high income 
taxes on the management of the nation’s industries. 
As president of E. I. du Pont de Nemours and Com- 
pany, Inc. since 1948, Dr. Greenewalt speaks authori- 
tatively on industrial problems. He received his 
bachelor’s degree in Chemical Engineering from 
M.I.T. in 1922, and the honorary degree of doctor of 
science from the University of Delaware in 1940. 
Since 1922 he has held important research and ad- 
ministrative positions in the Du Pont organization. 

Medication. — While international diplomats are 
engaged in saving face for our enemies in Korea, mem- 
bers of the Army's Medical Corps are busy saving the 
lives of United Nations soldiers. The success of the 
medical program in Korea is outlined (page 83) by 
James A. Toney, ’15, who reports that the figures of 
80 fatalities per 1,000 casualties in World War I, and 
45 in World War II have been reduced to 25 per 1,000 
during the Korean “police action.” From M.I.T. Dr. 
Tobey received the S.B. and Dr.P.H. degrees in 1916 
and 1927, respectively. Colonel Tobey is now serving 
on active duty with the Army Medical Service. 

Education. — For more than a century, adult edu- 
cation in New England has been profoundly influ- 
enced by the remarkable will and benefactions of the 
farsighted John Lowell, Jr. Educational activities both 
at Harvard and at M.I.T. have been influenced by the 
Lowell lectures, as ARTHUR L. TOwNsEND, ’13, Asso- 
ciate Professor of Mechanical Engineering at M.LT., 
reminds us (page 85) in his article, “The Lowell In- 
stitute School,” which was originally presented at the 
October meeting of the American Society for En- 
gineering Education, held in Kingston, R.I. Following 
his graduation from the Institute, Professor Townsend 
spent a few years in industry, returning to M.I.T. in 
1919 as an instructor in Mechanical Engineering, be- 
came assistant professor in 1929, and associate profes- 
sor in 1937. Professor Townsend has been affiliated 
with the Lowell Institute School since 1919 and 
in 1944 became its director. 

Emulation. — For a quarter of a century the oil 
that has flowed out of the Middle East to the world’s 
industrial markets has benefited exporter and importer 
alike. The educational and technological facilities 
which have enabled Saudi Arabia to emulate more in- 
dustrialized nations are recounted in “American Tech- 
nology in Arabian Oil Lands” (page 89)by RicHaRp 
Finnie. Mr. Finnie has served as historical consultant 
to the Corps of Engineers. At present he is in the 
Middle East in connection with construction work 
for Bechtel International Corporation. 
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T., This 400pp. book describes the varied applications ye ose plas — 
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Save waste motion 
of machinists 





RECTANGULAR PERMANENT MAGNET CHUCKS by Brown 
& Sharpe save machinists’ time whenever they're used. 
A quick shift of a lever engages or disengages powerful 
magnetic holding power. On many jobs you can eliminate 
jigs or fixtures. . 

Permanent Magnet Chucks cost nothing to operate, 
hold as long as desired, have no wires to connect. Avail- 
able in 6 sizes from 2-7/16” x 5%" to 1214” x 36”. Rotary 
models also available. For sale only in the United States 
and its territories. Write for catalog. Brown & Sharpe 
Mfg. Co., Providence 1, R. L., U.S.A. 


We urge buying through the Distributor 


BROWN & SHARPE * 





These Choppers convert low level DC 
into pulsating DC or AC, so that servo- 
mechanism error voltages and the out- 
put of thermocouples and strain gauges 
may be amplified by means of an AC 
rather than a DC amplifier. They are 
hermetically sealed, precision vibrators 
having special features which contrib- 
ute to long life and low noise level. 
















WRITE FOR CATALOGS... 
#246B, 60 cycles, AC 
#280, 400 cycles, AC 
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Twisted Twines 


From GiLBert E. Moos, 39: 

Dacron, listed as an acrylic fiber on page 18 of the 
November, 1951, issue of The Review, is actually a poly- 
ester made from terephthalic acid and ethylene glycol, 
rather than an acrylic fiber. It was originally known as 
Tereylene (England) and Fiber V (U.S.A.). Dynel, Orlon, 
and Saran are acrylics, however, as ate 
Cumberland, Md. 


Appreciation from Greece 


From Davin E. Morcan, 39: 

Some of my classmates know of my frequent travels all 
over the world, in connection with my mining work, and 
since there are a few hours before the plane takes off for 
Africa, I thought The Review might be interested in this 
note. 

Greece is the focal spot of European politics, and the 
United States has poured many millions of dollars into 
this country. It is most gratifying for an American citizen 
to be here; the Greeks realize and appreciate what we 
have done. Our money, our engineers, and our equipment 
are now in full swing of developing two very large lignite 
deposits, and building five steam electric power - 
which will use lignite as fuel. I am working on one portion 
of the lignite mine development. When these projects 
are completed, Greece will have adequate _ cheap 
power, and other industries will follow, if war’ does not 
interrupt. To give an example of present conditions, it is 
sufficient to mention that Athens, with almost 2,000,000 
inhabitants, obtains water only three times a week, from 
6:00 to 9:00 A.M. My hotel has hot water only once a 
week — and this is the best and most expensive hotel in 
Greece. 

Of all the European countries I know, Greece is the 
poorest; prices are very high and wages very low. I wonder 
how workers, both manual and white collar, can live. 

I leave here for North Africa, Spain, France, Italy, 
Switzerland, Germany, and England. 

Athens, Greece 





























Here’s what Avon == 

Products, Inc. said sae 

of our service dur- || 

ing the last war ——— 7% 
emergency: E. H. Faile, Engineer 


“We were all greatly pleased with the workman- 
ship, speed and efficiency shown by your organ- 
ization. 

If you need a new factory or an addition to your plant, 
we'll be glad to tell you its cost and how quickly it can 
be completed. 


W. J. BARNEY CORPORATION 
FOUNDED 1917 
101 PARK AVENUE, NEW YORK 
INDUSTRIAL CONSTRUCTION 


Alfred T. Glassett, ‘20, President 
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etting MORE THAN FUEL 
from PIPELINE GAS 


Hydrocarbon Extraction Plant, Tennessee Gas Transmission Company 


This plant of the Tennessee Gas 


Transmission Company at Gabe, Kentucky, 


am, \' 
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is the first of its kind to be constructed 


” 
- 


adjacent to a major natural gas transmis- 


=— 
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sion line, for the further extraction of 
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bottled gas and aviation and motor gasoline 


components from “dry” pipe line gas. 
Stone & Webster Engineering Cor- 
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- poration made a report and appraisal of 


the economics, feasibility and best location 
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for the project and was employed for the 


ry 





design and construction of the plant. 


Battery of Dehydrators 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 
DECEMBER, 1951 71 











Seven years ago this month, Com- 
bustion completed building the 
giant boilers for the Oak Ridge 
power station. 

Today, on the banks of the Ohio, 
near Joppa, Illinois, another huge 
power station is under construction. 
This station will supply a large part 
of the power requirements of the 
new atomic production plant now 
being built at Paducah, Kentucky 
for the Atomic Energy Commission. 
And again, the boilers—four of them 
—are being supplied by C-E. These 
boilers will rank with the largest 
ever built and at full capacity will 


ALL TYPES OF 





STEAM GENERATING, 








consume 7500 tons of coal per day. 

In addition to the major role it 
will play in our defense program, 
Joppa Station marks another mile- 
stone in the history of power gen- 
eration. It will be the first station in 
the world to go into service with an 
initial capacity as high as 650,000 
kilowatts. Joppa Station is being 
built by Ebasco Services, Inc., 
Consulting Engineers, for Electric 
Energy, Inc.,* a new company 
formed by five major electric utility 
companies to operate this station. 

Joppa is another example of the 
long identification of Combustion 


FUEL 


BURNING AND 


equipment with notable power sta- 
tions, as well as with history-making 
advances in power generation. It 
also exemplifies the design leader- 
ship that makes it worth your while 
to consider C-E Boilers for your 


steam requirements . . . whether 
large or small... utility or indus- 
trial ... power or process. 


*Electric Energy, Inc. is comprised of 
these utility companies: 
Central Illinois Public Service Company 
Illinois Power Company 
Kentucky Utilities Company 
Middle South Utilities, Inc. 
Union Electric Company of Missouri 


RELATED EQUIPMENT 


B-527 


COMBUSTION ENGINEERING—SUPERHEATER, INC. 
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Combustion Engineering Building 


200 Madison Avenue, New York 16, N. Y. 
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| What’s cooking... 


WHAT'S COOKING in the seething, white-hot inferno of this 
electric arc furnace? 
The fingers? No, they simulate what’s doing the cooking. 


These fingers represent giant rods of carbon—or graphite, 
carbon’s refined cousin—that carry the heat-creating elec- 
tricity into the furnace. Only carbon or graphite in the form 
of huge electrodes can do this, and stand up under the ter- 


rific temperature of 6,000 degrees or more! 


Here, in this roaring cauldron, these fiery fingers are 
making the alloying ingredients for stainless steel. They are 
also used to make other tough and hard varieties of fine 
steel. 

But steel making is only one important way in which 
carbon and graphite serve industry. Carbon ares fire the 
furnaces that make calcium carbide—a source of acetylene 
for many modern plastics and chemicals. Motion picture 





ACHESON Electrodes « 
LINDE Oxygen 


NATIONAL Carbons e 
PresT-O-LITE Acetylene e 
EVEREADY Filash.ights and Batteries 
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UCC’s Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include 


ELECTROMET Alloys and Metals « 


PRESTONE and TREK Anti-Freezes_ ¢ 


screens are illuminated by the brilliant light of the carbon 
arc. And without carbon we wouldn’t have dependable, long- 
life dry batteries for flashlights, radios and hearing aids. 


Furnishing carbon and graphite products for an almost 
endless number of industrial uses is but one of the many 
jobs of the people of Union Carbide. 


FREE: Learn more about the interesting things vou use 
every day. Write for the 1951 edition of the booklet 
* Products and Processes” which tells how science and 
industry use the ALLOYS, CARBONS, CHEMICALS, 
GASES. and PLASTICS made by Union carbide. Ask 


for booklet N. 


Unton CarBipeE 


AND CARBON CORPORATION 
(Jae NEW YORK 17, N. ¥. 





30 EAST 42ND STREET 





HAYNES STELLITE Alloys 
SYNTHETIC ORGANIC CHEMICALS 
BAKELITE, KRENE, and VINYLITE Plastics 


PyROFAX Gas « 
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A tire can be built for mileage alone, for safety, or traction You want tires that provide quick stop-and-go; tires that 
—but a Goodyear combines more of each of these qualities are better in every way. Goodyears are! Car makers test 
than any other tire. On roads like this one in Arizona, we cars on roads like this one in New Mexico. These experts, 
prove time and again that the Super-Cushion has no equal. who know tires, use more Goodyears than any other tire. 


YOU prove it, too! 
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Your own driving experience will show you that for comfort, long mileage 
and safety, Goodyear Super-Cushions are tops. For 36 years motorists 
have used more Goodyear tires than any other kind. (Above: The Pentagon.) 


More people ride on Goodyear tires than on any other kind 


SiperSeuhio » GOODFYEAR 


Super-Cushion. T. 1.—The Goodvear Tire & Rubber Company. Akron, Ohio 
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. ‘Say, those Course IV fellows ought to do some- 
thing about the housing shortage.” 
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The Trend of Affairs 


Science and Democracy 


HE sixth annual Arthur Dehon Little Memorial 

Lecture, “Science and Democracy,” was given 

by Sir Henry Thomas Tizard, distinguished 
British physicist and aeronautical authority, in 
Walker Memorial on November 5. 

Sir Henry Tizard has won international recognition 
in a career of outstanding achievements in education, 
research, and administration. From 1911 to 1921, ex- 
clusive of his war service, he was a Fellow of Oriel 
College, Oxford, and lecturer in natural science. He 
was rector of the Imperial College of Science and 
Technology in London from 1929 to 1942, and presi- 
dent of Magdalen College from 1942 to 1946. 

During World War II, Sir Henry achieved interna- 
tional stature as a military research scientist and as 
aeronautical engineer and strategist. In 1934 he be- 
came chairman of a committee to study science in 
relation to air defense. Out of this study came the 
radar defense system which played so large a part in 
winning the Battle of Britain. 

In his lecture Sir Henry spoke of the “anxious in- 
terest in the influence of science on society. Science,” 
he said, “has brought benefit and happiness to hun- 
dreds of millions of people, and harm to no one. Can 
it be argued that anyone's life has been made less 
bearable by the progress of science? The answer may 
be yes, because of war. But modern war has not been 
more disastrous than many wars of the past. 

“The United States emerged from the greatest war 
in her history stronger in a material sense, and what 
is more important, stronger spiritually than she has 
ever been. She achieved this proud position with the 
loss of fewer men than met their death in battle and 
by disease in the Civil War in America less than 100 
years ago, when the population was only one quarter 
of what it is now. Canada has benefited in a similar 
way. ... 
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“The tragedies of war,” Sir Henry said, “have not 
been due to science; they have been relieved by sci- 
ence. Why, then, are we scientists and technologists 
so anxious about the social implications of our work? 
There are two main reasons. The first is the haunting 
but perhaps unjustified fear that if ever war comes 
again on a large scale the misapplication of the powers 
of science will be so frightful as to destroy civiliza- 
tion as we know it altogether. The second is that while 
the application of scientific knowledge has brought 
such great benefits to mankind it has not brought a 
fraction of what, in our opinion, should have been 
possible. .. . 

“Thinking men all over the world fear the conse- 
quences of the clash between rival political theories 
and leaders. The natural thing in democratic countries 
is to blame our politicians, and certainly we have 
good cause to think that they might often be wiser 
than they are. Yet I am inclined to agree with Profes- 
sor Blackett’s remark that if scientists became politi- 
cians they would act like politicians. But whoever is 
to blame for this state of affairs, it is surely not the 
scientists. They have done and are doing their work 
well. 

“If any blame is to be attached to men who have had 
the great advantage of a university education it must 
surely be our friends the humanists who must bear 
the brunt; for it is they who claim that their superior 
education enables them to deal with great world prob- 
lems, and with human beings, in a way which is be- 
yond the power of scientists who have been educated 
in a narrow groove. 

Later in his lecture Sir Henry said: “The deplor- 
able intellectual gap that now exists between the 
students of science and the students of the so-called 
humanities has been caused by the failure of the 
humanists to move with the times. . . . Nevertheless 
the mischief has been done; there is no getting away 
from it, I fear. The phrase ‘humanities’ will continue 
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Post-Dispatch Pictures 





appearance, the mech- 
anism at the left is not 
a cannon being placed 
in position for the pro- 
tection of Heartbreak 
Ridge. It is, in fact, a 
mechanism devoted to 
much more peaceful ac- 
tivities. 

The machine can trav- 
erse rough terrain, and 
the barrel-type  struc- 
ture, 34 feet long, can 
be raised to a height of 
20 feet. 

Readers with a me- 
chanical turn of mind 
might like to speculate 
on the nature of the 
creature whose iden- 
tity will be revealed next 

month. 
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to be applied to learning which has nothing to do 
with natural science; and so we now have the farcical 
situation that economics is classed among the human- 
ities, but medicine is not. . . . 

“One difficulty about higher education in the 
democratic countries,” Sir Henry said, “is that the 
large majority of men who study science do so with 
the intention of following a professional career in 
science. It is seldom deliberately studied as a cul- 
tural subject, as is ancient or modern history, or 
philosophy. .. . 

“One of the advantages of the severe discipline of 
science,” Sir Henry said, “is that it makes it easier 
for a man to educate himself in a broader field if he 
has a mind to. And certainly there is a very general 
feeling among scientists that they must take their part 
in the attempt to solve the many social problems that 
surround us, and that they have good reason to be- 
lieve that the part they can play is as significant as 
it was during the war in the field of military strategy 
and tactics. But if they are to make their real distinc- 
tive contribution they must work as members of 
teams, showing the same r t for the special 
knowledge and methods of thought of others as they 
expect to be accorded to their own. It is only by real 
teamwork of this nature that we can overcome the 
formidable obstacles to the steady advance of civil- 
ization.” 

Turning to the effects of political decisions of civil- 
ian life, Sir Henry said: “One of the inevitable con- 
sequences of the progress of applied science is a 
steadily increasing executive power of all democratic 
governments to affect the ordinary lives of citizens. 
The question whether private enterprise is better 
than public enterprise is no longer of any debating 
interest; what matters is where the line should be 
drawn. 

“In democracies it can only be drawn wisely on 
the basis of experimental results. So scientists, of all 
people, should not condemn out of hand the political 
experiments of other democracies; rather should they 
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study them with the object of adopting what is 
good, and rejecting what is bad. In this field of poli- 
tics the great art of government rests in being in con- 
stant touch with the best advice available, and then 
making the experiment so that in case of failure the 
status quo ante can be restored. 

“If the best advice is to be available in time, the 
thinking must be done beforehand, often long before- 
hand, if crises and snap decisions are to be avoided. 
Hence the importance of encouraging real teamwork 
in the social sciences. But I do hold that if science 
is to have a real influence on national policy, which 
we all think it should have, some scientists must be 
prepared to spend part of their lives in the closest 
daily touch with men who formulate the policy. It is 
not necessary that they should be the best scientists, 
so long as they enjoy a reasonable measure of the 
confidence of more gifted colleagues, and do not re- 
treat too far from the advancing tide of science. 
What is necessary is that they should study and ap- 
preciate all the ingredients of political decisions, in- 
cluding the ingredient of human nature, which is the 
most refractory material known to science. . . .” 

Sir Henry expressed surprise and distress to find 
in America an atmosphere of pessimism which is not 
prevalent in England. “Perhaps this is because you 
sit further back from the well-trodden stage of inter- 
national wrangles,” he said, “and can therefore see 
things more clearly. Perhaps we cannot see the wood 
for the trees. But possibly on the other hand, we are 
right, and you are wrong. England has seen dark 
days before, and there have been many times in her 
history when her doom was prophesied. The dark 
days passed, and the jeremiads were con- 
founded. . . .” 

The Arthur Dehon Little Memorial Lectureship, 
under whose auspices Sir Henry spoke, was estab- 
lished in 1944 with funds donated by Arthur D. Lit- 
tle, Inc., in member of its founder, the late Arthur 
D. Little, 85. Dr. Little was widely known for his 
outstanding pioneering in the application of science 
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to industry and for his varied and important techni- 
cal activities, especially in the field of chemistry. 

His long interest in provisions for the education 
and training of young men in the advanced study of 
chemical technology led to the inauguration of the 
Research Laboratory of Applied Chemistry at M.I.T. 
The Chemical Engineering Practice School at M.LT. 
also owes its inception to Dr. Little as do the East- 
man Research Laboratories for graduate study in 
chemistry and physics, which were made possible 
through Dr. Little's untiring efforts as a member of 
the Visiting Committee on the Chemistry and Chemi- 
cal Engineering Department at the Institute. 


V ersatile Mosses 


i the gardener peat moss is a soft, dark brown 
fibrous material which is useful as a mulch and to 
condition heavy soils. It is also often used as a pack- 
ing for bulbs, fruits and vegetables, and florists find 
it helpful in preserving cut flowers. These are fa- 
miliar applications of a species of moss which has 
many other more important uses. 

Peat moss is the name given to the dead and 
slightly humified moss which is excavated from peat 
bogs, dried to a moisture content not exceeding 30 
per cent, shredded, screened into specified sizes, and 
pressed into bales or smaller packages. 

Before World War II most of the peat moss used 
in America came from Europe. When the Germans 
ravished the Low Countries that source was cut off. 
It was then that development of the deposits in 
Canada and the United States began. Of the various 
fibrous peats that occur in nature, the Sphagnum 
mosses are the finest. Others are Carex, a member 
of the sedge family; reed, sedge, and Hypnum moss, 
still another family of plants. 

Sphagnum moss is found in almost every part of 
North America in deposits which range from a few 
acres to several thousand, and the supply is com- 
parable to the largest in Europe. A study of peat 
moss by the Canadian Department of Mines and 
Resources shows that it owes its usefulness to an ex- 
traordinary combination of qualities, including high 
absorptive capacity for liquids and grees, resistance 
to decomposition, low conductivity of heat, elasticity, 
and its ability to deodorize. The Canadian report 
states that there is also some evidence of its satis- 


‘factory use as an acid disinfectant. 


Farmers in many = of the country are well 
aware of the value of peat moss in agriculture, es- 
pecially for stable bedding and in poultry pens. They 
also use it as a soil conditioner, and it is employed as 
a filler in commercial fertilizers, which would burn 
plants in the pure state. The fibrous peats, such as 
Carex, sedge, and Hypnum, as well as reed peat, 
are very high in plant food, and this is their most 
valuable use. 

Peat moss is also used as a constituent of some 
stock foods. In the building trade it has proved use- 
ful for insulation. It does not readily ignite and keeps 
buildings warm in winter and cool in summer. It is 
also effective for soundproofing, and vermin do not 
thrive in it. In Germany boards of compressed peat 
are impregnated with chemicals to make them fire 
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resistant, and in Alberta, in western Canada, there 
is a considerable production of boards made from 
peat moss, and several thousand houses have been 
insulated with this material. 

One of the most useful applications of the moss is 
for packing perishable products. Because of its ex- 
cellent insulating qualities it gives protection against 
frost in winter, while in summer chilled fruit and 
vegetables packed in moss keep fresh for a long time. 
Pads made of peat moss are used for shipping aspara- 
gus cuttings and for keeping vegetables unimpaired, 
moist, and crisp. 

The moss is also used in the production of metallic 
magnesium and a large part of Canadian peat is em- 
ployed for this purpose. It is also excellent for pre- 
serving food, for hard fruit and vegetables packed in 
it can be kept in good condition throughout the win- 
ter. Potatoes, onions, and other vegetables do not 
sprout prematurely when packed in moss, nor will 
fruit and vegetables give off offensive odors. 

Eggs stored in moss have been found to be in ex- 
cellent condition at the end of six months, and meat 
and fish have been kept in it for two weeks or more. 

During the war, truits, such as oranges and bananas, 
as well as eggs packed in finely screened peat moss, 
were shipped to wounded soldiers in England. Re- 
ports revealed that the fruit arrived in excellent con- 
dition and that the eggs stood the boiling test with 
no sign of musty flavor. 

The Indians of northern Canada have long known 
the value of peat moss, and they use it for various 
sanitary purposes. The cradle boards on which their 
babies are carried are filled with the moss. It is often 
used for bedding, particularly for insulation on the 
ground. Mixed with clay, it has been used very ef- 
fectively for filling the crevices between the logs of 
northern cabins, and its effectiveness as an insulatin 
material for walls and floors has been demonstrat 
during prolonged spells of temperatures as low as 30 
degrees below zero. In Europe, on farms and in small 
communities, peat moss has long been used as a de- 
odorant in household sanitary systems and cesspools. 

After ial treatment, peat moss makes excellent 
surgical dressings and was used in World War I by 
both the armies of the Allies and the Central powers. 
It was found to be an excellent substitute for absorb- 
ent cotton for surgical purposes, and peat batting 
was used during the war in France for bandaging. It 
was also used for mattresses, pillows, and upholstery 
in military hospitals. The moss may be used over and 
over again by washing and drying. 

Peat moss, the Canadian report indicates, has many 
potentialities as a substitute for materials in short 
supply. It can be used as a substitute for cork in the 
insulation of aircraft. It makes an acceptable filler in 
linoleum and can be produced in the form of a yarn 
for coarse blankets for cattle. Peat fiber mixed with 
wool has been used for the manufacture of under- 
wear which is said to be warmer than the all-wool 
product. It can also be used in making paper and 
cardboard, and as the raw material for various chemi- 
cals, waxes, alcohol, and dyestuffs. 

As a constituent of building brick it produces a 
product of high porosity which is light in weight 
with good heat and sound insulating qualities. 
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What Kind of Incentives? 


Any Form of Taxation That Removes the Rewards for 


Personal Achievement Tends to Weaken a Nation’s Vigor 


By CRAWFORD H. GREENEWALT 


HERE can be no argument about the fact that 

the American economy is the strongest and 

most dynamic the world has ever seen. Some 
attribute that high position to our natural resources; 
some to the inherent vigor of our people; some to 
our large land area. These are important but they are 
certainly not the whole story, for if they were, many 
other nations would be our equal ref some would 
perhaps have shown even greater progress. 

There seems to be little doubt that this nation’s 
greatness is due simply to this fact: under our prin- 
ciple of individual liberty, human incentive has been 
given its widest possible scope. To each of us has been 
given the opportunity to do his best; to each, the right 
to retain the fruits of his labors; to each, the responsi- 
bility of preserving those rights for his neighbor. 


Creation of Human Hands 


The United States stands today as the summation 
of individual endeavors. It is the combined result of 
the efforts of many millions of men and women, past 
and present, striving for goals that seemed good to 
them. We see before us the finished structure, but we 
fail sometimes to remember that each block in that 
imposing building has been placed in position by 
human hands. 

All human accomplishments are nue, in vary- 
ing degree, but the achievements o limited few 
have been very great indeed. This is to be expected, 
for in any field cf endeavor, some will lead and some 
will follow; some will succeed conspicuously, some 
moderately, others not at all. All contribute to the 
common good, but the few at the top of their respec- 
tive fields contribute in an extraordinary degree, 
since great individual success is never attained with- 
out bringing a measure of that success to many others. 

Like the neutrons in the atomic pile at the West 
Stands of the Stagg Field in Chicago, individual 
accomplishment m- the beginning of a chain re- 
action extending its influences far and wide. The re- 
‘ ward to that individual, no matter what form it may 
take, or what its amount, is quite negligible in the 
sum total of the benefits his abilities may bring about. 
A few examples will illustrate this point. 

Henry Ford acquired a great personal fortune. Yet 
it would be counted small when measured against the 
benefits his genius for mass production created — in 
terms of employment, profit, and enjoyment for mil- 
lions of people. 

Albert Einstein is one of the world’s great scientists. 
Whatever he may consider his rewards to have been, 
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I doubt that they would begin to compare with the 
impact of his genius upon scientists and laymen alike 
the world over. 

And in the arts, can anyone doubt that the rewards 
of a Caruso or a Kreisler are as nothing to the pleasure 
they have given to the millions that have heard them? 


Bargains in Benefits 

The point is that rewards for individual achieve- 
ment, no matter what form they take or what their 
amount, are at bargain-basement levels when meas- 
ured against public benefits. That nation is strongest 
that provides whatever incentives are needed to make 
its people do their best. That nation is weakest that 
fails to utilize the tremendous power of self-interest. 

Human incentives are simple, and relatively few in 
number. Most of us derive personal satisfaction from 
a knowledge that we have done our best, and some 
would consider this inner satisfaction as adequate 
reward. Some strive for the prestige success will bring, 
for the admiration and respect of their fellowmen. 
Some work for power and aap tense so obtained 
over the lives and activities of others. But for most of 
us, probably the strongest and most desirable in- 
centive of all is financial gain—not, of course, in 
money itself, but because of what one can do with it. 


Use Isn’t Important 


What we do with our financial reward, or why we 
want it, is of no real importance. One man may want 
a yacht, another may want to endow a hospital, a 
third may want security for his children. What is 
important is that he do his best, for oniy then can the 
nation reap the greatest benefits from his abilities. 

We should also recognize the importance of finan- 
cial rewards in balancing other types of incentive, and 
so insuring able candidates for every field of endeavor. 
Personal prestige, for example, is more likely to ac- 
company success in the sciences, in universities, or in 
the professions than it is in business. Were we not 
able to offset this by increased financial reward, busi- 
ness would have much greater difficulty filling its 
ranks with able people. 

Industry and those who share its benefits must 
compete, after all, for a share of the able and the 
talented; it is the old familiar problem of supply and 
demand. If financial rewards decline in attractiveness, 
we will see many of our ablest people selecting those 
fields where incentives are of a different kind. The loss 
to industry will be serious, and. industry's capacity to 
serve the nation will be reduced accordingly. 
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Much has also been said about the vulgarity of the 
money motive, but it is doubtful if one could find a 
cleaner or more honest basis for rewarding high per- 
formance. A desire for power is surely less worthy, 
and it is hard to believe that efforts simply to win the 
admiration of the crowd are ethically more desirable. 
It is distressing to see financial incentives weakened 
by ever more steeply progressive personal income 
taxes. If financial incentive is the strongest of the 
incentives we have to offer, it must of necessity follow 
that the nation’s vigor will be weakened by its re- 
moval. And it is for the nation, not the individual, 
that we should be primarily concerned. 

If we were taced here with a clear-cut choice be- 
tween incentives for our able people and abandoning 
a large share of our present government activities, 
the decision might be at least debatable. But no such 
choice is forced upon us. The amount of revenue 
obtained at the cost of our incentive system is piti- 
fully small. 

Most of us are aware of the movement in the state 
legislatures which would limit Federal taxes on any 
individual to 25 per cent of his income, except in time 
of war. Whatever the merits of this proposal may be, 
two points can surely be made: financial incentives 
would be largely restored, and the loss in revenue 
would be small indeed. For 1948, the most recent year 
for which figures are available, the amount of taxes, 
collected in excess of 25 per cent would come to about 
1.1 billion dollars, a mere 2% per cent of the total In- 
ternal Revenue collections. At the proposed rate of 
expenditures for the fiscal year 1951-1952, this sum 
would run the government for less than one week. 
Surely this is a meager result for which to endanger 
the will to accomplish, the desire to reach the top. 


Present Company Excepted 

This analysis makes no special pleading for the 
group of men who now manage our business enter- 
prises. Frequently the reports of stockholder meetings 
include the statement that if executive compensation 
were not as high as it is, there would be danger of 
losing existing management to other businesses or 
to other professions. That those statements are fully 
justified is questionable. The Harvard Business School 
published recently quite a thick volume concluding 
that present executives work quite as hard and strive 
just as diligently in spite of substantial reductions in 


. their after-tax salaries. I am sure that that is so — that 


out of a sense of loyalty or a feeling of obligation to 
their companies, or perhaps simply because of habit, 
the current crop of executives will continue to do their 
best. 

Therefore while we may be quite willing to shed 
a tear or two for the plight of our present business 
leaders, I doubt very much that their present financial 
situation, and the actions they will take because of it, 
will be in any important way harmful to the nation’s 
progress. The great question is — who will take their 
places? What caliber of men will be managing our 
business enterprises 25 or 50 years from now? How 
can we assure their competence and vigor in the face 
of greatly weakened financial motives? It is on the 
answer to that question that our country’s future de- 
pends to a great extent. 
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Ladder of Advancement 


In the Du Pont Company we have 16 well-defined 
levels of responsibility from wage-roll employee to 
president. Obviously it is vital that for each successive 
level in that ladder of advancement there be available 
as many promising candidates as possible. To insure 
that result, we have attempted to maintain over the 
years adequate differences in pay for each step up- 
ward. But the pleasure of paying higher taxes is 
probably not much of an incentive and unfortunately 
the increases after taxes have become less and less as 
the level of responsibility increases. We are seriously 
concerned that our promising young people may not 
consider the competitive race worth their while. 

Let us look at the problem from a specific point of 
view. Somewhere in our organization is the man who 
in the years to come will succeed me in my present 
position. I do not know his name, but I do know some- 
thing about him. He is perhaps five to 10 years 
younger than I and is probably a junior executive in 
one of our departments. If we are fortunate, he will 
be chosen from a number of sound and promising 
candidates, each willing and anxious to assume the 
highest responsibility. Perhaps the problem of his 
selection will not present too many difficulties. But 
what about his successor? He may also be somewhere 
in our present organization, perhaps a chemist in the 
laboratory, a salesman in a branch office, a foreman in 
a plant. If money incentives fail, will there be enough 
candidates from which to make a sound choice? Will 
their motives be healthy and honest and of a nature 
that will not slow our progress? 

Two points seem to be plain. If the financial incen- 
tive is absent or greatly reduced, the number of can- 
didates for top-management positions will decrease, 
since many men who would otherwise have entered 
the competitive race will have gone into vocations 
where the rewards seem to them more desirable. And 
the motives that remain seem less likely to produce 
the best in management for our business enterprises. 
Certainly the desire for power, or the desire for pres- 
tige, or admiration, are not characteristics that would 


What caliber of men will be managing our business enterprises 
25 or 50 years from now? . . . How can we assure their 
competence and vigor? 
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be expected to lead to the kind of competence we 
need in business management —the competence 
which creates a financially successful enterprise. 


Substitute Incentives 


Many substitutes for financial incentive have been 
tried in other countries. In England there are titles, 
and the head of a large corporation is frequently Lord 
So-and-So or Sir-Something-Else. Elsewhere much is 
made of social distinction or of personal prerogative, 
honors, or uniforms. Some of these are relatively 
harmless; others are to us merely distasteful; none of 
them is in harmony with our democratic society. 

There is no short-term remedy. The solution is one 
for the long term and will depend on informing our 
people in a manner that is sound, objective, and free 
of bias or political controversy. That is everyone’s re- 
sponsibility. We may as well admit that as individuals 
our primary motivation is self-interest; we cry when 
we are hurt. We don’t worry much when we think it’s 
the other fellow. So, as government spending in- 
creases, small taxpayers yawn politely, serene in the 
assurance that the bills will be paid by someone else. 

Undoubtedly much could be gained, therefore, if 
people knew the whole truth about our present tax 
system. When they do, they will realize first that 
weakening of incentives hurts everyone, not just the 
more successful minority. And they will discover, 
most importantly, that the high cost of government is 
not being paid by the few but by the many — that it 
is their pockets that are being tapped. 

Everyone knows that personal income taxes come 
out of his own earnings. Probably few know that ag- 
gregate personal income taxes are now scarcely 50 
per cent of total Federal taxes. Most people also know 
they are paying the excise taxes that are being levied 
in increasing numbers. It may also be understood that 
the burden of excises in general falls on rich and poor 
alike in proportion to their expenditures. 

The writer believes, however, that there is much 
misunderstanding as to who really pays the corporate 
income tax. I do not mean the so-called excess profits 
tax which we are told is a temporary measure, cover- 
ing, we hope, a short period only. I refer to the normal 
corporate tax which many people believe is paid in 
some obscure way by a special and limited class. Even 
from reputable economists and businessmen we hear 
the corporate tax described as “double taxation” as if 
it were in fact a tax imposed upon the stockholder. 


Who’s Going to Pay? 


It seem clear that corporation taxes in the long run 
are simply added to the cost of the goods and services 
the company has for sale. Just as prices must recog- 
nize an increase in labor and materials cost, just so 
must they take into account taxes levied by govern- 
ment, for any business must earn a profit if it is to 
survive. That profit, furthermore, must be adequate 
to attract the capital necessary for growth and de- 
velopment. It is the customer at retail who must 
eventually pay the bill. 

The best evidence that this is true can be seen by 
examining the historical course of corporate earnings 
after taxes. Except in abnormal periods, industry's 
profit after taxes remains relatively constant, what- 
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ever the rate of the levy. In the mid-twenties the net 
profit after taxes for all United States corporations 
averaged around 4.4 per cent with the Federal corpo- 
ration tax at about 13 per cent; in the three postwar 
years, 1948, 1949, 1950, with taxes at 38 per cent, the 
net profit after taxes averaged 4.4 per cent. 

Much more evidence can be brought forward, but 
when all the facts are taken together, the inescapable 
conclusion is that the consumer pays. And so the cor- 
poration tax becomes little more than a concealed 
sales tax. 

This does not necessarily mean that prices are al- 
ways increased as taxes go up. In certain old-estab- 
lished industries, perhaps that is so. We have, 
however, been living in an age of rapid technological 
development. For many products and many compa- 
nies corporate income taxes have been offset by econo- 
mies resulting from new technologies. Taxes in these 
cases have merely siphoned to government cost re- 
ductions that would otherwise have reached the 
general public. 


Taxation in Sneakers 

The net result of recent Federal tax policies is that 
we are much closer to a system of proportionate taxa- 
tion or, if you will, to the old system of tithing, than 
we think. Whatever the percentage of national income 
taken in taxes, you may be very sure that the ordinary 
citizen is himself paying, directly or indirectly, very 
close to that percentage. The figures would show that 
the number of those who pay more than the average 
are very few, and the aggregate amount they pay, in 
comparison with the total bill, is negligible. 

The facts of Federal taxation are scarcely open to 
question, but I do not see that it is in the national in- 
terest to perpetuate and multiply a fiction. Taxation 
in sneakers is just as real and just as costly as taxation 
in hobnail boots. The use of concealed taxes is a sorry 
device to hide the fact that personal income taxes can 
no longer pay the bill. The rich, near-rich, and near- 
near-rich have by now been milked almost dry. It is 
startling to see, as Roswell Magill, tax expert, has 
pointed out, that outright confiscation of everything 
over $4,000 of annual income would net only ten bil- 
lions of dollars — less than enough to operate our in- 
flated Federal Government for two months. 

So the average citizen pays. We have gone far past 
the point where a selected few can do it. It seems to 
me poor ethics, bordering on dishonesty, to delude 
the public with the idea that our Washington wizards 
have succeeded in shifting the burden to some mythi- 
cal “other fellow.” There is little to be gained by 
berating the administration or our representatives in 
Washington for Federal spending and governmental 
extravagance. Those in public office, after all, reflect 
what they consider the wishes of their constituents to 
be. For that we cannot blame them. They are the 
elected or appointed representatives of the people 
and are sent to Washington to act in their interest. 


Tell Them the Truth 


But we can fairly criticize government’s unwilling- 
ness to tell the people the realities of the burdens they 
are asked to assume. It is as if they had no confidence 

(Concluded on page 110) 
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A New and Impressive Record of Medical Achievements 


Is Being Established in the History of Warfare 


By JAMES A. TOBEY 


HEN the advance units of the 24th Infan- 
W try Division of the United States Army were 

landed hurriedly at Pusan in the first days of 
July, 1950, they were confronted by two formidable 
enemies. One was the North Korean Army, 100,000 
strong, well-trained, and equipped with ‘the latest 
Soviet guns and tanks. This army had surged across 
the 38th Parallel less than a week earlier and was 
sweeping everything before it. Seoul, the South Ko- 
rean capital, had been taken in three days. 

That other potent enemy was one which has 
plagued armies throughout history. It was disease. At 
the time of the invasion, as always, Korea was one of 
the most pestilence-ridden areas on the earth. 

Everyone is familiar with the difficult and mag- 
nificent delaying action fought by General Douglas 
MacArthur's hard-pressed troops in those first pre- 
carious weeks in Korea. Few are familiar with the 
remarkable story of our successful campaigns against 
disease and against fatalities from battle wounds. 

In the first six weeks of arduous combat in the dust 
and heat of Korea, the American forces were driven 
back to the Pusan beachhead. Then on September 15 
came the brilliantly conceived and executed landing 
at Inchon, followed by the breakout from the perim- 
eter at Pusan by the Eighth Army, and the slow but 
relentless drive to the north. By late November, the 
troops of the United Nations held almost all of Korea 
to the Yalu River along the Manchurian border. The 
North Korea invaders had been defeated by the com- 
bined efforts of our foot soldiers, our Air Force, our 
Navy, and our Allies. 

But a new and more violent conflict began on No- 
vember 26 when the Chinese Communists entered the 


- fray. They recklessly threw, into the battle, nearly 


800,000 fresh, experienced, and well-equipped troops, 
backed up with modern tanks and heavy artillery. Be- 
fore this torrent of expendable man power and armor, 
the Allies had to give way, but not for long. In January 
our forces again launched their slow, punishing ad- 
vance, slaughtering Communists as they went. By 
July, 1951, when the weary foe said it was ready to 
discuss cease-fire terms, most of his forces were well 
north of the 38th Parallel. 

This, in brief, is a résumé of a year’s fighting in 
Korea. It is a story of gallantry and bravery among 
the soldiers, sailors, airmen, and marines of many 


Among recent innovations which assist in reducing the tragedy 
of modern warfare is the use of the helicopter for evacuation, 
to hospitals in the rear, of wounded soldiers. 
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Medical Marvels in Korea 

















































nations allied in the cause of freedom, who fought 
under the most adverse conditions in a climatically 
unfavorable, disease filled, primitive environment. 

Equally thrilling is the story which has not been 
told; the story of the conquest of disease among our 
troops in Korea, and the narrative of a notable sys- 
tem of military medicine which has achieved new 
and gratifying records in the evacuation and effec- 
tive treatment of our wounded soldiers. 

In World War I (1914-1918), we had an excellent 
medical organization which performed a most com- 
mendable job, but in that conflict 80 out of every 
1,000 wounded American soldiers died of their 
wounds. By the time of World War II (1939-1945), 
military medicine had made such progress that only 
45 of each 1,000 succumbed to their wounds. In Ko- 
rea (1950-1951), during the first year of the fighting, 
an even better ratio has been achieved, that is, only 
25 per 1,000. It seems, then, that thus far 975 out of 
every 1,000 wounded have survived — a record 
which, if maintained, will be a new and impressive 
one in the history of warfare. 

A number of factors have been responsible for 
this noteworthy accomplishment. Among them have 
been the prompt administration, on the battlefield 
itself, of precious whole blood and blood plasma do- 
nated by the people back home through the Ameri- 
can Red Cross and flown under refrigeration to the 
battle front;* the prompt use of the newer antibio- 
tics and therapeutic chemicals; the prompt collection 

*Evans, Robley D., and Gibson, John G., 2d, “Radioactive 


Blood Cells,” The Technology Review, 49:91 (December, 
1946). 
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and evacuation of the wounded, often by air; the 
prompt treatment of the wounded by skilled physi- 
cians and surgeons in well-equipped medical instal- 
lations in the rear; and above all, an efficient 
organization of well-trained, devoted army medical 
services under able and inspired leadership. 

One of the important factors in the saving of the 
seriously wounded, which is a result of the expe- 
rience in Korea, has been the use of the helicopter and 
other light aircraft to collect and evacuate these 
wounded. By this means they are transported in a 
matter of minutes to mobile army surgical hospitals 
instead of being exposed to a grueling ambulance 
journey of hours over the rough trails that pass for 
roads in this mountainous area. In the early days of 
the campaign, when units often were cut off by the 
enemy, a resourceful medical officer borrowed a heli- 
copter from the United States Marines and brought 
out 40 badly wounded men under the fire of the 
enemy. Subsequently, whole fleets of helicopters 
were employed for this purpose. 

When a soldier is wounded, he first receives assis- 
tance from the company aid man attached to his unit, 
who gives competent emergency medical treatment, 
tags him, and, if the injured man can walk, the aid 
man directs him to the battalion aid station. If he can- 
not walk, he is picked up by litter bearers and is 
carried toward the rear. At the aid station he is ex- 
amined by a medical officer, given necessary emer- 
gency treatment, and either returned to his unit or 
prepared for further evacuation. Usually, his next 
trip is by ambulance, but it may be by improvised 
jeep or truck, or by litter, to the regimental collecting 
station. Here the casualty is examined again, treated, 
and prepared for further evacuation, this time to the 
clearing station of the medical battalion of his com- 
bat division. After any necessary care, the wounded 
man is then transported by ambulance, train, ship, 
or air to an appropriate field hospital in the rear. 

This is the usual and the textbook routine, but in 
many instances in the field some of these steps are 
by-passed, and a wounded soldier may be brought 
by helicopter to a mobile army surgical hospital be- 


United States Army medical corpsmen load a wounded 

American soldier aboard a Japanese hospital ship at a South 

Korean harbor. Prompt transportation of the wounded from 

the war zone to well-staffed joer in the noncombat areas 

has been an important factor in the health program of United 
Nations powers. 
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hind the lines. Within less than a month from the day 
he was seriously wounded, a Korean veteran may be 
in one of our great permanent army hospitals. 

The medical service officers, army nurses, sanitary 
engineers, and medical corpsmen who performed 
these medical marvels in Korea were hastily assem- 
bled from medical installations in Japan, and flown 
over in the first days of the hostilities. They were, of 
course, quickly augmented by medical reinforce- 
ments from the United States; many of them were 
veterans of World War II; others were new to the 
game. Over-all director of these activities was the 
chief surgeon of the Far East Command and chief 
medical officer of the United Nations Forces, Major 
General Edgar E. Hume, Medical Corps, United 
States Army, a physician who was graduated from 
the Course in Public Health at M.I.T. and Harvard 
in 1921. 

These medical soldiers operated under harrowing 
conditions in rugged terrain that was hot and dusty 
in summer, and bitterly cold and wet in winter; the 
country was devoid of decent roads, and exposed to a 
foe who had no respect whatever for the Red Cross 
emblem. It was necessary, in fact, to eliminate the 
white background of the red cross on hospitals and 
ambulances, since it served so often as a target for 
the barbaric Communists. Wounded enemy prisoners 
of war, on the other hand, have been accorded the 
same capable medical care given to our own forces. 

Added to the perils of the American wounded in 
Korea has been the fact that often they were forced 
to lie on ground contaminated with all kinds of dan- 
gerous bacteria and parasites — the spores of tetanus, 
the bacilli of typhoid and dysentery, the larvae of 
hookworm, and a host of other micro-organisms and 
parasites. And yet our soldiers, routinely immunized 
against typhoid and paratyphoid, tetanus, and small- 
pox, and in Korea and the Far East against cholera, 
typhus, and Japanese B encephalitis, rarely contracted 
these lethal and disabling maladies. 

Diseases now seldom, if ever, encountered in the 
United States are, and seemingly always have been, 
rife and rampant in Korea. Although the Japanese 
endeavored to improve health conditions during their 
rule in Korea from 1910 to 1945, and the American 
military government struggled with the problem 
from 1945 to 1948, no substantial progress could be 
made. Preventable diseases, such as the deadly ty- 
phus fever, cholera, leprosy, typhoid fever, dysentery, 
smallpox, meningitis, relapsing fever, and encephali- 
tis were and are both endemic and epidemic in 
Korea. Added to these are other and more familiar 
scourges, such as malaria, the venereal diseases, tuber- 
culosis, and a legion of others. It is estimated, fur- 
thermore, that intestinal parasitism is almost universal 
in the Korean population, and that everyone suffers 
from helminths, such as hookworm, tapeworm, round- 
worm, threadworm, whipworm, liver flukes, lung 
flukes, and intestinal flukes. Some of these parasites 
have been found in practically every wounded pris- 
oner of war. 

Since there is little, if any, sanitary disposal of 
human excreta and wastes in Korea, and infected 
night soil is commonly used as fertilizer, opportuni- 


(Concluded on page 112) 
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The Lowell Institute School 


The Remarkable Will of a 37-Year Old Bostonian 
Has Had a Profound Influence on New England 
Adult Education for More Than a Century 


By ARTHUR L. TOWNSEND 


educational enterprise which has been operating 

in the Boston area for something like 115 years. 
Born of the remarkable wisdom and toresight of a 
Bostonian whose primary objective was the better- 
ment of his fellow men through education, and 
capably administered by his descendants, the Foun- 
dation has grown conservatively and soundly 
throughout the years, in true New England manner. 
At the present time the Foundation supports or 
conducts lectures of high caliber on a wide variety 
of cultural topics, it operates a broadcasting sta- 
tion whose educational programs tap the resources 
of colleges and universities in metropolitan Boston, 
and it conducts an evening school of instruction in 
engineering subjects. All of these activities are abl 
carried on without the Foundation owning build. 
ings or other physical assets. But to fully understand 
this unusual — if, indeed, not unique — venture into 
adult education, it will be necessary to review the 
educational and social conditions in the United States 
at the time the Foundation was established. 

Around the year 1800, New England in general, 
and Boston in particular, were still operating under 
a number of puritanical laws and influences. Many of 
the social enterprises, especially as we know them 
today, were nonexistent. There was little entertain- 
ment. The theater was frowned upon, as it had been 
for decades. As a matter of fact, it had been outlawed 
in the community for a number of years and only 
toward the end of the Eighteenth Century did it again 
acquire legal standing. When the theater was rein- 


Te Lowell Institute Foundation is a unique 


’ stated, however, it was unfortunately revived as a 


cheap, tawdry institution and was not attended by 
the better class of people. Facilities for public edu- 
cation, likewise, were not too abundant in the United 
States in the early Nineteenth Century. Public demand 
for wholesome entertainment and education, there- 
fore, was supplied largely by the lecture system. 
Public lectures on all manner of topics soon became 
so popular that anyone who could present a reason- 
ably good address was dragooned into giving entire 
series of lectures. Doctors, lawyers, ministers, teach- 
ers, and travelers in foreign countries were engaged 
by lecture bureaus or agents, who would schedule a 
set of lectures to be given at a specified time and 
place for a fee. A good lecturer who presented his ad- 
dress in an interesting and authoritative manner could 


DECEMBER, 1951 


easily build up a large following, and such lectures 
would be profitable to audience and lecturer alike. 
But many lectures were poorly given, and many more 
were poorly managed. As a result, the public's inter- 
est in lectures began to wane. To counteract this 
trend, it became customary to interlard educational 
lectures with entertainment features such as per- 
formances of jugglers and acrobats. 

Into this era John Lowell, Jr. was born in 1799. 
He was the son of Francis Cabot Lowell, for whom 
the city of Lowell is named, and who introduced 
production machinery into the manufacture of cotton 
goods. John Lowell, Jr. received his early education 
in Scotland and, at the age of 14, entered Harvard 
University with the Class of 1817, but because of 
poor health he did not graduate. It is true that he was 
born of an excellent and prosperous family. At the 
same time, however, he proved to be a very energetic 
and enterprising young man who achieved success 
in business, as well as in politics. He was elected to 
the Common Council in Boston and several times to 
the Legislature. He traveled considerably abroad, 
both in England and in India, and was a cosmopoli- 
tan, public-minded gentleman. Throughout his life 
he was deeply concerned with improving, generally, 
the lot of New England people, particularly from the 
educational point of view. 

Tragedy entered the life of John Lowell at an early 
age when his wife and two daughters died within 
the same year. Full of sadness, and with the desire to 
improve his health, John Lowell, at the age of 34, de- 
cided to take a trip around the world, following the 
peregrinations of Marco Polo. Before starting on the 
trip, he wrote a will which is remarkable for its wis- 
dom, foresight, culture, and public-spirited benefac- 
tion. In his will John Lowell recognized that “the 
New England soil is sterile and unproductive. The 
salvation of its people is by education and intelli- 
gence.” Desiring to foster education in New England, 
John Lowell, Jr., left $250,000 (one half of his total 
estate) for this purpose and stipulated that the in- 
come should be used to provide free “public lectures 
to be delivered in said City of Boston, for the promo- 
tion of the moral, intellectual, and physical instruc- 
tion and the education of the inhabitants of said 
city.” He not only provided financially for the lectures 
but, among other things, told what subjects should 
be given, how the lecturers should dress and behave 








themselves, and specified the manner in which ad- 
mission could be obtained. He stipulated that 10 per 
cent of the income was to be added each year to the 
principal so, as he put it, the fund would never be 
denuded. He stated very clearly his wish that none 
of the funds should be used for bricks and mortar; in 
other words, all available funds were to be used for 
intellectual advancement and not for the erection of 
buildings. He also stipulated that the trustee of the 
fund should be a descendant of his grandfather, 
Judge John Lowell, and was to be a male descendant 
bearing the name of Lowell, of impeccable character 
and a man perfectly competent to carry on the ad- 
ministration of the trust fund. The will was so re- 
markable and unique that his lawyer protested that 
there was no one who could carry out its provisions. 
John Lowell immediately countered that his brother- 
in-law, John Amory Lowell, could easily do so with- 
out any trouble at all. 

Shortly after drawing up this remarkable will, John 
Lowell, Jr. started out on his trip around the world. 
At Luxor, in Egypt, he wrote a letter which became 
the codicil to the will. In this letter he expressed the 
wish that when the funds had accumulated to a suf- 
ficient amount “more erudite and particular lectures 
for advanced pupils” would be given for which an 
admission fee, equal to the price of two bushels of 
ripe wheat, could be charged. He then left Egypt for 
India. In sailing across the Indian Ocean he was 
shipwrecked, reached India in obviously poor health, 
and died in Bombay in 1836. 

When his will was probated it was found that the 
funds had to be kept intact for two years before the 
lectureships could be put into operation. At the end 
of this period, John Amory Lowell became the first 
trustee of the Lowell Institute, and the first lecture 
was given by Edward Everett in December, 1839. 
That lecture was the beginning of a long and success- 
ful group of lectures given in Boston now for 113 
years. The first lecturer to deal with a scientific sub- 
ject was Benjamin Silliman of Yale University who 
gave a series of lectures on geology in 1840. Shortly 
thereafter, Joseph Lovering of Harvard University 
gave a group of lectures on electricity and magnetism. 
It is interesting to reflect that it was just about this 
time that Samuel F. B. Morse, who had invented the 
electromagnetic telegraph, was engaged in putting 
his invention to work for mankind. The Swiss-Ameri- 
can naturalist, Louis J. R. Agassiz came to the United 
States and gave many lectures on natural science. 
Professor Josiah P. Cooke of Harvard University de- 
livered lectures on chemistry at a time when the ele- 
ments were beginning to be arranged according to 
their atomic weights and before the introduction of 
the periodic classification by Mendelyeev. It was dur- 
ing this period of the development of science that the 
public learned of progress in science from the great 
masters who often lectured over a period of years. This 
was certainly true of lecturers of the Lowell Institute, 
for, throughout the years, Lovering gave 160 lectures, 
Agassiz, 116; Silliman, 96; and Cooke, 92. 

The lectures were extremely popular and admission 
tickets were given out at the Old Colony Book Store 
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at the corner of School and Washington Streets in | 
Boston. Tickets were in such demand that, on one | 
occasion, the windows of Old Colony were broken, | 


and therefore new ways of distribution had to be 
devised. Sometimes there were as many as 10,000 
applicants for a single series of lectures. The demand 
is not as great now, but the lectures are still held in 
the auditorium of the Boston Public Library, after 
having been given, for many years, at Huntington 
Hall in the old Rogers Building of M.LT. 

Of course these lectures had a direct and immedi- 
ate effect on those who were fortunate enough to be 
able to obtain admission to them. But even more im- 
portant is the way in which the Lowell lectures in- 
fluenced adult education in New England and even 
throughout the entire country. The influence of these 
lectures on the formation of M.LT. and on certain 
educational activities at Harvard University is espe- 
cially interesting, as the following paragraphs show. 

The third annual meeting of the Association of 
American Geologists and Naturalists was held in Bos- 
ton on April 25 to 30, 1842. There came to that meet- 
ing two brothers— Henry D. Rogers, professor of 
geology and mineralogy at the University of Penn- 
sylvania, and William Barton Rogers, state geologist 
of Virginia and professor of geology at the University 
of Virginia. Together they gave a paper, “On the 
Structure of the Appalachian Chain, as Exemplifying 
the Laws which have Regulated the Elevation of 
Great Mountain Chains Generally.” William took the 
more difficult part of describing their geological ob- 
servations, leaving to Henry the part of explaining 
the theory of the phenomena. They made a very 
favorable impression in Boston — so much so, in fact 
that in May, 1844, Henry Rogers was invited by John 
Amory Lowell to deliver a series of lectures before 
the Lowell Institute. This invitation was accepted 
with pleasure and William Rogers came from Vir- 
ginia to Boston to attend his brother’s lectures and to 
further their geological observations together in the 
White Mountains. It was in the White Mountains that 
the Rogers brothers met the family of James Savage 
of Boston, whose eldest daughter, Emma, became 
Mrs. William Barton Rogers on June 20, 1849. 

In 1846, Henry Rogers moved to Boston perma- 
nently and became a candidate for the Rumford Pro- 
fessorship at Harvard University. In this aim he was 
to be disappointed, but he lectured brilliantly on 
geology and on physics as well, in Boston. Henry 
Rogers was interested in establishing a school of arts 
and discussed, with Mr. Lowell, the possibility of 
establishing such a useful enterprise as part of the 
Lowell Institute. It was Rogers’ thought that a school 
of arts might eventually develop into a polytechnic 
institution, which the Rogers brothers had hoped, 
for a long time, to initiate. On March 8, 1846, Henry 
wrote to William asking him to come to Boston “to 
aid me in digesting and submitting my views on this 
important scheme to Mr. Lowell.” In reply to this 
letter, William Barton Rogers formulated a plan for 
a polytechnic school in Boston and his proposal was 
brought to the attention of Mr. Lowell. Since the 
will of John Lowell, Jr., provided that none of the 
money of the Lowell trust fund be used for bricks 
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and mortar, a polytechnic institution (which would 
have to be housed and equipped) could not be estab- 
lished under the will. But William’s outline for a 
technical school was not to be so easily disposed of. 

In the spring of 1853, William Rogers resigned his 
position at the University of Virginia and came to 
Boston to join his brother, to lecture, and to finish 
his “Report on the Geological Survey of Virginia.” 
The change from the fairly lucrative position in Vir- 
ginia to the uncertainty of a new life in Boston was 
not made without some misgivings. But William had 
great plans for a polytechnic institute in Boston and 
diligently worked toward this end. In 1857 his 
brother, Henry, left Boston to become a professor at 
the University of Glasgow, and William was left alone 
in Boston to carry out his educational plan. Two years 
later, events took such a turn as to make possible the 
fulfillment of William Barton Rogers’ dream of an 
institute of technology. The new school was to be 
built on the lands in the Back Bay section of Boston, 
bounded by Newbury, Clarendon, and Boylston 
Streets and the Charles River; the land for this school 
had been granted for educational purposes by the 
state legislature. Recognizing that the objectives of 
the school which Rogers planned were consistent 
with the aims of the Lowell trust, John A. Lowell, as 
first trustee of the Lowell Institute, was among the 
first to make a financial contribution toward the 
$100,000 fund which the Commonwealth of Massa- 
chusetts required be established for the school. 
Mr. Lowell was also the first vice-president of M.LT. 


Lowell Lectures and M.I.T. 


Thus it is that the unusual will of John Lowell, Jr, 
came to have an important bearing on the formation 
of M.I.T. But Lowell’s influence on education did 
not end at this point. In fact, the Lowell lectures had 
a pronounced, if indirect, effect on important educa- 
tiona] trends at Harvard University, as may be seen 
by recalling certain events that occurred within a 
few years after the Lowell lectures were founded. 

In 1846, as has already been stated, Agassiz had 
been induced to come to the United States to deliver 
lectures at the Lowell Institute, and was so capti- 
vated by American audiences and their response to 
his work that he remained in this country. The fol- 
lowing year he was appointed professor of zoology 


‘ and geology at Harvard University when the Law- 


rence Scientific School was established. It is well 
known how the Lawrence Scientific Schoo] developed 
into the Engineering School and the Graduate School 
of Applied Science at Harvard in 1907-1908. 

In 1850 and 1851 the trustee of the Lowell lectures 
became gravely concerned that the teaching of draw- 
ing in the United States was extremely poor, to say 
the least. After a trip to Europe in search of the best 
lecturers obtainable (as well as for new ideas in the 
educational field), Mr. Lowell decided to open a 
school of drawing. In 1851 such a school was opened 
in the old Marlboro Chapel in the vicinity of Brom- 
field Street and Winter Street in Boston. The school 
was the first of its kind in this country and encouraged 
students to do freehand sketching directly from ob- 
jects themselves, rather than from paintings and 
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other plane reproductions. This educational innova- 
tion was not received with great favor at first, in the 
Boston area, but the school continued until 1879 
when the chapel burned. Nevertheless, by placing 
emphasis on the original subject instead of upon 
copying, the school had a most profound effect on 
the teaching of drawing in this country. 

Another important innovation in New England 
education was initiated when Mr. Lowell wrote to 
William Barton Rogers, President of M.I.T., as fol- 
lows: “I propose to institute evening courses in in- 
struction to be open gratuitously to the public under 
such regulations as may be deemed advisable.” He 
went on to say that he felt it appropriate that the lec- 
tures should be given by M.I.T. professors and under 
the Institute’s supervision. In 1866, when the lectures 
were initiated, the evening program offered 18 lec- 
tures on mathematics by John D. Runkle who later 
became president of Technology; 18 on descriptive 
geometry by William Watson, a member of the 
M.L.T. staff from 1865 to 1873; 18 on the chemistry 
of metals by Charles W. Eliot who later became 
president of Harvard University; 18 on the chemis- 
try of nonmetallic elements by Frank H. Storer, Pro- 
fessor of General and Industrial Chemistry; 18 on 
English by William P. Atkinson, first Professor of 
English at M.LT., and a member of its teaching staff 
until 1889; and 8 lectures on French by Ferdinand 
Bocher, first Professor of Modern Languages. 

As time progressed, the evening lectures increased 
in number each year until about 20 subjects, with 12 
lectures on each subject, were offered annually by 
the lecturers, all of whom were members of the In- 
stitute’s teaching staff. In the school year of 1897- 
1898, the series of lectures was given by a group of 
professors well known to current M.LT. Alumni. The 
group included: William Z. Ripley, ‘90, Arlo Bates, 
William L. Puffer, ’84, William T. Sedgwick, Fred- 
erick H. Bailey, Allyne L. Merrill, 85, Edward F. 
Miller, 86, Henry P. Talbot, ’85, Frederick S. Woods, 
Linus Faunce, Arthur A. Noyes, ’86, Arthur G. Rob- 
bins, 86, Dana P. Bartlett, 86, Harry M. Goodwin, 
’90, Alfred E. Burton, Heinrich O. Hofman, Cecil H. 
Peabody, ’77, Fred L. Bardwell, ’84, Frank A. Laws, 
89, Joseph J. Skinner, Harry E. Clifford, ’86, and 
Frank Vogel. The subjects covered the more popular 
aspects of applied science of the day. These lectures 
continued until 1903 when they evolved into a more 
useful and formal kind of training. 

In 1872 the Lowell School of Design was founded. 
Courses in the design of fabrics were given, and, when 
designed, the patterns could be woven on looms 
available to the School. This project continued for 
some years, until 1901, when the work was taken 
over by the Boston Museum of Fine Arts, at which 
time the trustee of the Lowell Institute became a 
member of the Board of Trustees of the Museum. 

In 1896, A. Lawrence Lowell, son of Augustus 
Lowell, became a member of the Corporation of 
M.LT. and upon the death of his father in 1900 be- 
came the trustee of the Lowell Institute. Accordingly, 
he had an excellent opportunity to determine how 
well the lectures were being received in metropoli- 
tan Boston and he soon came to one very definite 
conclusion: The lectures on popular subjects were 
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very well done and were doing much good, but they 
were not reaching the class of people who most 
needed help. There was ample opportunity for peo- 
ple with money to go to college. For the tradesman 
there were trade schools where he could improve 
himself in the techniques of his craft. But there was 
no opportunity for the foreman, or the man who 
aspired to become a foreman, to improve himself in 
his daily work. Dr. Lowell felt that it would be better 
to replace these supplementary lectures, on more or 
less unrelated topics, by lectures organized into a 
well-planned curriculum. In so doing, he felt it would 
be possible to persuade the shop foreman to return 
to school. 

With this idea in mind, Dr. Lowell presented his 
plan to Henry S. Pritchett, recently inaugurated 
president of M.L.T., and found a sympathetic listener. 
President Pritchett appointed Professor Charles F. 
Park, ’92, to draw up plans which would enable men 
working in industry to take evening instruction in 
subjects that would best fit them for their daily work. 
As drawn up, the plan called for students to go to 
school two hours a night, three or possibly four eve- 
nings a week, to receive instruction, with lectures, 
recitations, drafting exercises, and laboratory work 
in industrial topics. Courses of instruction would be 
co-ordinated into a two-year program at the end of 
which the men would receive a certificate stating that 
they had satisfactorily completed either the electrical 
or the mechanical course. The plan of Professor Park 
met with immediate approval by Dr. Lowell who re- 
quested President Pritchett to appoint Professor Park 
as director of the new Lowell School for Industrial 
Foremen. This was agreed, and final approval for the 
school was given late in the summer of 1903. Notice 
of the school about to be opened was announced in 
the newspapers. That was the beginning of the 
Lowell School for Industrial Foremen, or the Lowell 
Institute School as we know it today. 

The first night the school opened, 165 men at- 
tended to hear Professor Park describe the school in 
detail and how it would be operated and to learn that 
classes would begin the following Wednesday. Of 
the 97 men who appeared the second night in 1903, 
the first-year course was completed by 60, and 55 
were admitted to second-year studies. The following 
fall, 50 registered and 30 men graduated, of whom 
15 had taken the mechanical course and 15 the elec- 
trical course. That was the Class of 1905 — the first 
one of the Lowell Institute School. From that time 
on, there was a slow and steady growth in registra- 
tion until the beginning of World War I. During the 
war, registration dropped, of course, but during the 
twenties and thirties, enrollment increased until 640 
men were admitted to first-year instruction in 1939. 

Throughout the years, the curriculum has changed 
substantially, increasing in content and intensity and 
adopting increasingly high standards for admission. 
At first, arithmetic, elementary algebra, plane geom- 
etry, and simple mechanical drawing were the en- 
trance requirements. But now it is necessary to 
include algebra through quadratics, and trigonometry 
as requirements for admission. The present curricu- 
lum starts by giving analytical geometry and physics 
during the first 10 weeks. Calculus, mechanism and 
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heat are studied during the second 10 weeks, and 
mechanisms, statics, and mechanism design complete 
the work of the first year. A student can then decide 
which of the professional courses he wishes to follow 
in the second year. To the mechanical and electrical 
courses which have been in operation since 1908, 
the buildings course was added in 1918. 

In the second year, the mechanical course offers 
subjects which would normally be given in the third 
and fourth year of a curriculum in mechanical en- 
gineering. Strength of materials, thermodynamics, 
steam power, hydraulics, machine design, and con- 
ventional laboratory courses are offered. The work in 
the electrical course is of similar intensity and con- 
tent. The second-year building course comprises 
structural mechanics, electrical equipment of build- 
ings, materials of construction, building construction, 
reinforced concrete design, and structural design. 

Over the years the Lowell Institute School has is- 
sued about 4,400 certificates to 4,000 of its graduates. 
After completing one two-year course, some students 
return to complete a second course in one additional 
year; a few even come back for a third course. 

In 1923 the school was asked to provide supple- 
mentary or advanced courses in particular fields. It 
was the intent of the supplementary courses to pro- 
vide advanced training in specialized subjects for 
men working in industry. About 3,000 supplementary 
certificates have been issued since 1923 to 1,700 stu- 
dents. During the depression, men have been known 
to take as many as five supplementary courses a year 
and as many as 14 courses in three years. 

Students in the Lowell Institute School come from 
large corporations in metropolitan Boston, from en- 
gineering offices, and from small machine shops and 
manufacturing plants. About half the students come 
from companies employing from five to 100 persons. 
Occupationally they may be machinists, stock clerks, 
production clerks, cost clerks, carpenters, laborers, 
steel fitters, telephone installers, telephone repair 
men, inspectors, checkers for drafting offices, assem- 
bly draftsmen, or designers. 

Especially in these inflationary times, Lowell In- 
stitute School students obtain useful training at a 
ridiculously low cost to themselves. Beside purchas- 
ing their books they pay only a $5.00 registration fee, 
equivalent to the cost of two bushels of ripe wheat. 
This covers a portion of the necessary secretarial and 
clerical work, mimeographing, mailing, and so on. 

Throughout the years, the teaching staff has aver- 
aged about 19 men of professorial rank and from 15 
to 25 men of instructor rating. All Lowell School in- 
structors teach at M.LT. or are graduates of M.LT. 
or the Lowell School. As far as instruction goes, it 
is the best obtainable. Some instructors have taught 
in the Lowell Institute School for 35 or 40 years. 

The students have a most refreshing and whole- 
some philosophy of life. They give up a good deal of 
their time to acquire an education the hard way, but 
they know full well that training for their daytime 
work will pay dividends in the Jong run. 

One of the interesting features of the Lowell In- 
stitute is that each trustee has initiated some new 
idea in the field of adult education. Of course it was 

(Concluded on page 114) 
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American Technology 


in Arabian Oil Lands 








By RICHARD FINNIE 


Nn oft-told tale among Americans 
in Saudi Arabia is about 


the Bedouin laborers, fresh 
from the desert, who were in- 
structed to move some concrete 
in a wheelbarrow from a mixer 
to a building site. They filled 
the wheelbarrow, then clustered 
around, hoisted it to their shoul- 
ders, and carried it away. 

The story is not farfetched consid- 
ering that, to some of the desert tribes- 
men, a construction tool as basic as a hand shovel 
was a curiosity until recently. Even today there are 
thousands of Bedouins whose dress and customs have 
barely changed in a thousand years. 

Extraordinary, therefore, is the fact that many of 
these people are now driving trucks and tractors, op- 
erating complicated machinery of various sorts, and 
qualifying as mechanics, technicians, clerks, and 
bookkeepers. Moreover, most of them are a 
through local contractors who themselves were bliss- 
fully ignorant of modern technology not long ago. So 


_ far as their material wants are concerned, the lives of 


these ancient people have been greatly enriched in 
the transition from nomadic to a technological way of 
living. All of this has come about through an intensive 
long-range training program. 

Before sketching the history of these developments, 
perhaps some of the conspicuous differences between 
the inhabitants of the several Arab countries should 
be noted. 

The Arabs of the towns are unlike the Arabs of the 
desert; the Arabs of Syria, Lebanon, Jordan, and Iraq 
are different in a number of ways from one another; 
and those of the Arabian Peninsula are distinct from 
the rest, although all speak Arabic, and Islam is the 
prevalent faith. The Arab countries bordering the 
Mediterranean began to collect the trappings of West- 
ern civilization long ago, but until very recently, 
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Saudi Arabia and neighboring shaikhdoms of the pen- 
insula maintained a culture practically unchanged 
since the Seventh Century. 

A fundamental reason why time stood still in Ara- 
bia was that it was poor in known natural resources 
and had little to attract foreign commerce. Saudi Ara- 
bia imported 70 per cent of its foodstuffs and had 
virtually nothing to export. The principal source of 
revenue was the Haj—the pilgrimage to Mecca — 
which annually attracted about 100,000 Moslems from 
Eastern lands. 

Early in the present century, Abdul Aziz al Rahman 
al Saud, the scion of a princely family, began an ex- 
traordinary rise to power. By 1924, when he drove 
the Sharif of Mecca into exile, he had become the un- 
a lord of Arabia, unifying it for the first time in 
its long history. About the same time as ibn-Saud as- 
sumed his ruler’s mantle, British geologists discovered 
oil in Persia, now Iran. This led to investigations 
through the Persian Gulf area culminating, some 
years after, in the tapping of one of the world’s richest 
oil reserves in ibn-Saud’s domain. 

It was in 1932 that American interests struck oil on 
Bahrein Island. This island became an important but 
not a phenomenal oil field, and attracted attention to 
the Saudi Arabian mainland, only 25 miles away. A 
turning point in the history of Saudi Arabia came 
about in 1938 when the first commercially significant 
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well was brought in at Dammam. Five years earlier, 
in 1933, believing in the integrity of the American 
businessmen who approached him, ibn-Saud had 
granted a concession to the Arabian American Oil 
Company for the exclusive petroleum exploration and 
development of an area of 440,000 square miles — al- 
most half of his kingdom. Aramco, as the concession- 
naire company became known for short, was 
organized by the Standard Oil Company of Califor- 
nia. The Texas Company came in with a 50 per cent 
interest in 1936, and eventually Aramco became a 
partnership of Standard Oil Company of California 
(30 per cent), the Texas Company (30 per cent), 
Standard Oil Company of New Jersey (30 per cent), 
and Socony-Vacuum Oil Company (10 per cent). 

Hand in hand with the development of oil, Aramco 
assumed the responsibility for the development of 
local man power. From the very first, it was Aramco’s 
policy to employ and train as many Arabs as possible. 
From a tiny nucleus of Americans and Saudi Arabians 
who pioneered the development program 17 years 
ago, the number of workers has grown to 17,000, of 
whom 60 per cent are Arabs. During 1950, more than 
4,000 merit increases and an almost equal number of 
promotions were given to employees. More than 2,200 
Saudi Arabs have been with the company without a 
break for five years. By the summer of 1951, they had 
built up petroleum production to an average of more 
than 600,000 barrels per day. Aramco and Saudi Ara- 
bia together have prospered. 

At the same time, large-scale public works — rail- 
roads, electrification, water supplies, ports, educa- 
tional and public-health programs—have been 
conducted on a partnership basis. As a matter of fact, 
in bringing industry to an undeveloped country, 
Aramcos Operations anticipated President Truman’s 
Point Four policy by a number of years. It has taught 
the nationals of that country new trades and new 
ways of supporting themselves. The introduction of 


Twentieth-Century technology into Seventh-Century 
Saudi Arabia rivals the magic of the tales of The 
Arabian Nights. Although the need for oil on the part 
of those countries with well-developed technologies 
was, of course, the primary incentive for developing 
the region of the Arabian Peninsula, many of the co- 
operative undertakings have had nothing directly to 
do with oil. For example, as the result of Aramco- 
fostered agricultural experimentation with seed, 
fertilizers, and irrigation over a five-year period, Arabs 
have grown 14 crops annually on land that formerly 
yielded only a few dates and scrubgrass. 

In most cases, the training of Saudi Arabs had to be 
started from the most elementary beginnings. Beside 
being untutored in modern technical knowledge, they 
were, in the main, illiterate. Government schools were 
few and their teachings were almost exclusively 
religious. Aramco provided elementary courses in 
reading, writing, and arithmetic, then went on with 
technical training. The latter was continued from the 
classroom to the field, where on-the-job instruction be- 
came standard practice. American employees are 
given special schooling, too, in a training center 
where recruits spend six weeks studying Arabic his- 
tory, religion, customs, and language. 

In 1943 an American firm, International Bechtel, 
Inc., was called upon to build refinery facilities for the 
Bahrein Petroleum Company, which was _ jointly 
owned by Standard Oil Company of California and 
the Texas Company. Large numbers of Bahreinis, 
most of whom had been dependent on a dwindling 
pearl-fishing industry, found employment in the ex- 
panding refinery. On-the-job as well as classroom 
training was conducted, and today the Bahreinis are 
much better off than ever before. 

In 1944 the Bechtel interests began the erection of 
a modern refinery at Ras Tanura, the oil-shipping ter- 
minal 50 miles north of Dhahran. In addition to the 

(Continued on page 116) 


(Left): Arabs are employed as technicians in a photographic laboratory in Dhahran. (Right): Saudi Arabs, trained by American 
electricians, string the first municipal power line in the capital city of Riyadh. 


Richard Finnie for Bechtel International Corporation 
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PREPARED N COLLABORATION 


THE INSTITUTE GAZETTE 


WITH 


THE TECHNOLOGY NEWS SERVICE 


Strategy for Uncertainty 


President Killian Reports How M.1.T. Re- 
fines Its Normal Educational Program as 


It Contributes to Research for Defense. 


poration on October 1, James R. Killian, Jr., ’26, 

President, surveyed results of the “strategy for 
uncertainty” which has guided the Institute’s activ- 
ities for the past year. Although the primary function 
of M.I.T. is to provide outstanding training in science, 
engineering, architecture, and management, the Ad- 
ministration also recognizes fully the special respon- 
sibilities it is called upon to assume in furthering 
this nation’s national defense program under present 
disturbed world-wide conditions. At the urgent re- 
quest of the United States Government, the Institute 
undertook the heavy responsibility of added defense 
research. But it was able to conduct this research 
while maintaining, refining, and expanding its educa- 
tional program and other normal activities. In report- 
ing on the expansion of the Institute’s facilities since 
his last report, President Killian said: 


|: his annual report to members of the M.I.T. Cor- 


During this past year we established a School of 
Industrial Management and changed the Division of 
Humanities into a School of Humanities and Social 
Studies. Recommendations of the Committee on Educa- 
tional Survey were implemented further by a reorgani- 
zation of the Faculty’s committee structure to provide 
better planning and supervision of the undergraduate 
program, and by the approval of a revised and extended 
program of general education. Several professional 
courses completed important curriculum revisions, and 
further progress was made in extending the scope and 
variety of our Summer Session. A new dormitory, Burton 
House, was brought into operation —a conclusive step 
in making M.I.T. a residential college. The Hydro- 


‘dynamics Laboratory and Towing Tank was completed 


and dedicated. Under construction are the Metals Proc- 
essing Laboratory and the John Thompson Dorrance 
Laboratory for Biology and Food Technology. And 
finally, we successfully completed a $20,000,000 fund 


campaign. . . . 


School of Industrial Management. As conceived 
by Alfred P. Sloan, Jr., 95, whose generosity and loy- 
alty to M.I.T. made the new school possible, the 
School of Industrial Management will seek to cor- 
relate the complex problems of management in 
modern technical industry with science, engineering, 
and research. Said Dr. Killian: 


Research is to be emphasized in the School’s program, 
not only for the purpose of making creative contributions 
in this field, but also to insure that the teaching in the 
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School does not become routine and outdated. For such 
research activities, M.I.T. seems uniquely prepared to 
make an outstanding contribution. The cross-fertilization 
which will here be possible between science, engineer- 
ing, the social sciences, and men thinking in terms of 
management, will provide — opportunity for 
pioneering and creative contribution to management 
science. The School will also seek to evolve special 
methods for maintaining close contacts with industry. 

Two important steps have been taken toward the estab- 
lishment of the School of Industrial Management. The 
first was the purchase of Lever House as the home of 
the School. This fine building, at 50 Memorial Drive, 
stands on a plot of land adjoining the Institute’s grounds. 
It is now being remodeled to provide the most ideal 
possible quarters. We expect to occupy the building by 
the beginning of the second term. The Department of 
Business and Engineering Administration, which will be 
a component of the School, will be housed in this build- 
ing, together with the Department of Economics and 
Social Science. The building, which has been named the 
Alfred P. Sloan Building, will also provide on its sixth 
floor ample quarters for a long-needed Faculty Club 
which will serve the entire Institute as well as the School 
of Industrial Management. 

The second step was the appointment of E. P. Brooks, 
‘17, Vice-president and Director of Sears, Roebuck and 
Company, as Dean of the School. . . . We hope that 
the school may be formally opened by the fall of 1952. 


Undergraduate Education. Substantial progress has 
been made during the year in improving instruction 
in undergraduate courses in accordance with the gen- 
eral objectives outlined in the Report of the Commit- 
tee on Educational Survey, and implemented by the 
Committee on Undergraduate Policy. Speaking of the 
work of this Faculty committee at M.I.T., President 
Killian reported: 


Effective supervision of the undergraduate curriculum 
as a whole, its objectives, its standards, and its philosophy 
of education, has been made the concern of a Faculty 
Committee on Undergraduate Policy, as recommended 
by the Educational Survey Report. Under the chairman- 
ship of Professor Walter G. Whitman, "17, on leave of 
absence from the Department of Chemical Engineering, 
this committee has proceeded skillfully to carry out its 
assignment. During its first year it has paid particular 
attention to problems of the freshman year. Innovations 
initiated by the committee include the designation of a 
Faculty adviser for each section of freshman students. 
This has led to a closer student-Faculty relationship than 
before, and the freshmen have responded by inviting the 
advisers to meet with them at various times. The com- 
mittee also sponsored orientation lectures for freshmen 
early in the fall term and a review period at the end of 
each term of the freshman year when no classes were 


(President’s report continued on page 100) 
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Financially Speaking 


- the annual report of the treasurer, presented to 
the Corporation of M.I.T. on October 1 and sum- 
marized here, Joseph J. Snyder, 2-44, stated that the 
year 1950-1951 was a period of increasing activity — 
the total volume of operations reaching $23,469,000 
compared with $21,470,000 last year. The greater 
part of the expansion was in revenues from research 
contracts which increased from the 1949-1950 figure 
of $12,858,000 to $15,020,000. Tuition income declined 
but this reduction in revenues was largely offset by 
higher income from investments and income from 
gifts and other receipts used for current expenses. 
Total salaries and wages were $14,875,000 for the 
year and made up 63 per cent of all expenses. 

The invested and other funds of the Institute were 
$56,817,000 on June 30, 1951, and $52,682,000 on June 
80, 1950. The net increase of $4,135,000 in funds dur- 
ing the year consisted of $1,660,000 in endowment 
funds, $1,448,000 in building funds, and $1,027,000 
in other classes of funds. The major addition to the 
endowment was the Faculty Salary Fund of $1,000,000 
established from other invested resources, to fund a 
part of the cost of the increase in staff salaries made 
in the spring of 1951. 

Over the last 10 years the invested and other 
funds have increased $20,213,000. More than two- 
thirds of the new resources have been in funds for cur- 
rent expenditure, and these funds for the most part 
have been temporarily invested with the endowment 
funds. 

On June 30, 1951, the endowment funds amounted 
to $38,787,000 and 68 per cent of all invested and 
other funds, as compared to 90 per cent of all in- 
vested and other funds 10 years ago. 

At the close of the fiscal year the book value of the 
plant of the Institute was $28,577,539 and construc- 
tion in progress, when completed, will bring the value 
of the educational plant to well over $30,000,000. 
Added to the facilities for education and research, in 
the five years ended June 30, 1951, was $11,267,000 — 
equivalent to almost 40 per cent of the present plant. 

The principal addition to plant in 1950-1951 was 
the Sloan Building, purchased from the Lever 
Brothers Company. Construction under way on the 
John Thompson Dorrance Laboratory and the Metals 
Processing Laboratory, together with other buildings, 
resulted in a total increase in plant of $4,364,000 dur- 
ing the 12 months under review. 

If the revenues for reimbursement of direct research 
contract expenses are excluded from total revenues, 
the traditional sources of income — tuition and invest- 
ment income — make up but half of the total operat- 
ing income of the Institute. Gifts for immediate use, 
industrial grants and other sources of current income 
are now of major importance in financing the program 
in education and research from year to year. This 
fundamental change in the sources of support for cur- 
rent operations underscores the need constantly to 
build the endowment and other funds of the Institute 
so as to meet the forces of inflation and to stabilize 
the greater scale of operations brought about by the 
widened responsibilities of M.I.T. The increase of the 
endowment funds is the next step in the Institute’s 
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long-range development plan now that many, bu 
not all, of its building requirements have been f. 
nanced. 

The proportion of the General Investments at mar. 
ket in common stocks at the end of the fiscal year hay 
been steadily rising for five years. Common stocks 
have increased from 33.7 per cent on June 30, 1946 
to 45.9 per cent on June 30, 1951. During these year 
real estate increased from 7.6 per cent to 17.2 per 
cent with the greater part of the increase in building; 
for Institute use. Over the same interval bonds have 
declined from 50.8 per cent to 27.9 per cent. 

The renovation of Burton House brought the total 
investment of the Institute’s endowment and other 
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funds in dormitories and housing projects to $4,875,000} igs 


and 8.1 per cent of General Investments. The sum of 
$109,000 was provided from dormitory and other 
operating income for investment amortization, bring. 
ing the reserve set aside largely for this purpose to 
$189,000 at the year end. 

Dividend income on common stocks has increased 
sharply in recent years, from 43.2 per cent of all in- 
come on General Investments in 1946-1947 to 63.6 
per cent in 1949-1950 and further to 65.5 per cent 
in 1950-1951. With the greater investment in stocks, 
and the higher dividend income, the rate earned for 
the funds sharing in the income from the General In- 
vestments increased from 3.98 per cent in 1949-1950 
to 5.02 per cent in 1950-1951 on the average book 
value of the funds. 

In the past decade, the scale of operations has in- 
creased fourfold, and plant and building funds to- 
gether have nearly doubled. In this 10-year period 
total invested funds have increased 50 per cent and 
the endowment funds 18 per cent. As the size of the 
student body has grown from 3,100 to over 5,000 the 
endowment per student has dropped to $7,500 from 
$10,800 in 1941. If both endowment funds and funds 
available directly for support of current operations 
can be augmented, the position of the Institute will 
be senaout and its capacity to produce educa- 
tional and research services will be unimpaired in 
the years ahead. 


Of Many Things 


A FULL and active program of business greeted mem- 
bers of the Alumni Council when the 284th meet- 
ing of this bod —— the new season under the 
chairmanship o: red T. Glassett, Jr., '20, President 
of the Alumni Association for the current year. In 
attendance at the Campus Room of the Graduate 
House for the dinner meeting on October 29 were 148 
members and guests, to make this the largest Alumni 
Council meeting on record. 


A resolution on the late Edward L. Moreland, ’07, the 


Dean of Engineering at M.I.T., offered by Raymond 
Stevens, °17, for the Committee on Resolutions, was 
adopted by a silent rising vote. Six changes in class 
affiliation were approved, and Donald P. Severance, 
38, Secretary, reported that 17 members of the Insti- 
tute’s Administration, Faculty, and Alumni Council 
had visited M.I.T. clubs in Tokyo, London, Paris, 
Brussels, Toronto, and Montreal, as well as 25 clubs 
in the United States, between Tune 26 and October 
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$1,887 for the activities of June 11, 1951, compared 
toa budgeted loss of $2,500. 
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The publisher of The Review reported an excep- 
tionally fine year for Volume 53 with a net return to 


| stocks the Alumni Association of $12,920—the second 
9, 1946, highest in The Review's history. The Treasurer's Re- 
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expended balance of the 1950-1951 budget, and the 
remainder is from operations of Volumes 52 and 53 of 
The Review 

The 1952 Midwinter Meeting of Alumni in Metro- 
politan Boston will be held on Thursday, January 31, 
1952. William W. Garth, Jr., ’36, will serve as chair- 
man and Royal Barry Wills, °18, as cochairman. Wil- 
liam H. Carlisle, Jr., ‘28, Russell Hastings, Jr., 34, and 
William R. Saylor, ’36, are other members of the Mid- 
winter Meeting Committee. Next year’s Alumni Day 
will be held on Monday, June 9, 1952, at the Hotel 
Statler in Boston. George Warren Smith, ’26, has been 
named chairman and George W. McCreery, ’19, co- 
chairman. 

President Glassett then turned the meeting over to 
John A. Lunn, ’17, who, as President of the Alumni 
Association for 1950-1951, presented a certificate of 
honorary membership in the Alumni Council to 
Marshall B. Dalton, °15. Mr. Dalton accepted the 
membership not so much for any personal contribu- 
tions which he made to the Development Fund but in 
recognition of the contributions which have been 
made by the several thousand who have devoted time 
and energies to this campaign. As the last item of busi- 
ness of the meeting, before hearing the scheduled 
addresses, President Glassett presented to Mr. Lunn 
a silver and ebony gavel as a memento of his term of 
office as the 57th president of the Alumni Association. 

Mr. Glassett next called on President Killian to 
acquaint the Council members with significant Insti- 
tute developments since the last gathering on Alumni 
Day. Dr. Killian spoke of his visit, last summer, to 


At the dinner of the Boston 
Stein Club, held at the Hotel 
Statler in Boston on October 17, 
the club presented the Institute 
with a fund of $41,000 to be 
known as the Karl Taylor 
Compton Prize Fund. The in- 
come of the fund is to be used 
for prizes for students of un- 
usual qualifications. Guests and 
hosts at the dinner were (left 
to right): Stanley W. Warshaw, 
2-44; Alexander Brin, editor of 
the Jewish Advocate; James R. 
Killian, Jr., ’26, President of 
M.I.T.; Karl T. Compton, chair- 
man of the Corporation; and 
Oscar H. Horovitz, ’22, Presi- 
dent of the Stein Club, who 
presented the gift to Dr 
Compton. 
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Europe where he visited a number of M.I.T. clubs. 
He also reported that he had had an enjoyable visit 
in England with the Institute’s Honorary Lecturer 
who has since become Prime Minister of Great Britain 
— Winston Churchill. President Killian mentioned the 
gift of the Boston Stein Club (described in the photo 
caption below) and spoke in glowing terms of the 
student conference on leadership held this fall at 
Swampscott, which had been made possible by a gift 
from Vannevar Bush, ’16. 

Turning to the acute shortage of engineering and 
scientific personnel, President Killian stressed the 
point that the Institute’s major concern was with the 
quality, rather than the quantity, of students it turned 
out, and outlined three programs now in progress 
directed toward achieving this aim. One of these is 
the formation of a group of educational advisers, as 
outlined on page 487 of the July, 1951, issue of The 
Review, in which appointed Alumni will assist the 
Admissions Office in selecting outstanding students for 
entrance to the Institute. Another is the recently initi- 
ated program for studying the progress of freshmen in 
their college work, and correlating a student's motiva- 
tion with his background. Finally, the Office of the 
Dean of Students has aimed to obtain more complete 
background information from parents and _ head- 
masters, after students have been admitted to the In- 
stitute. It is hoped that such an experiment will assist 
in improving the personal relations between students 
and Faculty members and provide for better under- 
standing of the students’ problems. President Killian 
read extracts from several letters, which had been re- 
ceived from parents and principals of preparatory 
schools, indicating that the wholehearted | candid 


replies had been written with the aim of being of 
greatest aid to the incoming students. 

Final speaker of the evening was Joseph J. Snyder, 
2-44, the Institute’s Treasurer, who reviewed the 
status of M.I.T. finances, Matters reported on by Mr. 
Snyder, especially those of a statistical nature, are 
summarized on page 92. 











Regional Seminar in California 


ire the auspices of the M.I.T. Club of Southern 
California, their first Midwinter Regional Sem- 
inar is scheduled to be held on Saturday, January 26, 
1952, at the Elks Club in Los Angeles. Members of the 
Institute’s Faculty and Administration will outline 
recent progress in science and engineering at the con- 
ference — the theme of which will be new frontiers 
of science. 

Those who will travel from Cambridge to Los 
Angeles to speak at this new type of conference in- 
clude: President Killian; Professor Thomas K. Sher- 
wood, ’24, Dean of Engineering; Professor Charles S. 
Draper, ’26, Head of the Department of Aeronautical 
Engineering; Richard H. Bolt, Associate Professor of 
Physics and Director of the Acoustics Laboratory; 
and John G. Trump, ’33, Associate Professor of Electri- 
cal Engineering and Director of the High Voltage 
Research Laboratory. 

Details of the program for the Midwinter Regional 
Seminar are being developed by George M. Cunning- 
ham, ’27, Second Vice-president of the Club, and 
Program Chairman, to whom requests should be ad- 
dressed for additional information. 


Japanese Educators Visit M.I.T. 


AS part of their three-months’ tour of leading uni- 
versities, research laboratories, state legislative 
assemblies, and government agencies, a delegation of 
leaders in Japanese education and government ad- 
ministration visited the Institute on October 18 and 19. 

The purpose of the mission was to afford a group of 
Japanese national leaders an opportunity to observe 
and study the methods in use in the United States to 
provide universities and research institutions with 
funds needed to promote education and research in 
fields of science and technology. During their visit in 
Cambridge, the group discussed, with members of the 
Institute's Administration, legislative measures neces- 
sary to provide for education and research, budgeting 
problems involved, and administrative procedures 
within an educational institution or within a research 
laboratory. 

The group visiting the Institute included: Sotaro 
Takase, member of the House of Councillors of the 
Japanese Diet, chairman of Political Affairs Commit- 
tee, Ryokufu-Kai, member of Budget Committee, 
member of International Trade and Industry Com- 
mittee, formerly President, Tokyo University of 
Commerce, Minister of Education, Minister of Inter- 
national Trade and Industry; Masao Maeda, member 
of House of Representatives of the Japanese Diet, 
member of Standing Committee for Transportation, 
member of Standing Committees for Mining Industry, 
Transportation, Economic Stabilization, and Interna- 
tional Trade and Industry; Tominosuke Katsurai, 
Chief of the Abstracting Section, National Diet 
Library, formerly Fellow of the Institute Physical 
Chemistry Research, Adviser in the Scientific Tech- 
nical Division, General Headquarters, Supreme Com- 
mander Allied Powers. 
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Buck Rogers at M.I.T. 


L: will probably come as something of a surprise for 
Technology Alumni to learn that ordinary mortals 
feel uncomfortable at M.I.T. Such, however, is one 
of the conclusions reached by Robert M. Yoder whose 
article in the Saturday Evening Post for October 20, 
1951, is entitled “Buck Rogers Would Love It Here.” 

Here at the Institute the refreshing opportunity to 
view ourselves through the eyes of a welcome visitor 
was received as an antidote to myopia. To friends and 
Alumni of the Institute, we recommend Mr. Yoder’s 
article as a means of counteracting such threadbare 
misconceptions as that the Institute: (1) has no ath- 
letic program; (2) has no undergraduate school; (3) 
has a student body made up entirely of “brown bag- 
gers” and “grinds”; or that it (4) deserves the popular 
slogan shown in the illustration on page 33 of the 
Saturday Evening Post. 


Paintings Added to Art Collection 


a and distinguished collection of 26 draw- 
ings and paintings was formally presented to the 
Institute on October 1 by the Standard Oi] Company 
of New Jersey. The collection, selected from a group 
commissioned by the company to document the scope 
of the oil industry, was presented by David A. 
Shepard, ’26, executive assistant to the president of 
that company. Dr. Killian, M.LT.’s President, ac- 
cepted the collection for the Institute. 

In accepting the paintings, President Killian said 
that he especially welcomed them as the first large 
addition to the Institute’s recently established perma- 
nent art collection. The permanent art collection at 
M.I.T. has been established as part of the Institute's 
program to broaden the scope of educational oppor- 
tunities in the humanities for engineering students. 

Standard Oil Company of New Jersey began its 
collection in 1944 when 16 well-known American 
artists recorded the job oil was doing to help win 
World War II. The company also felt that its sponsor- 
ship of the arts would help emphasize the growing 
recognition that the humanities must play an equal 
part with the sciences if Twentieth-Century man is 
to achieve his fullest promise. 


Fulbright Scholarships 


| pencies-iard scholarships for foreign study have been 
awarded to two students at the Institute: Eugene 
S. Rubin, 6-45, of Waltham, will study aeronautical 
engineering at the Imperial College of Science and 
Technology of the University of London; Robert N. 
Noyce, G., of Sandwich, IIl., will study physics at the 
University of Paris. 

These grants bring to eight the total Fulbright 
scholarships which have been awarded to M.L.T. stu- 
dents for the academic year 1951-1952. Those who 
were awarded Fulbright scholarships for 1950-1951 
were mentioned in the November, 1950, issue of The 
Review. 

The award is made by the Department of State 
under the provisions of the Fulbright Act. It is one of 
approximately 750 grants, including 100 state scholar- 

(Continued on page 96) 
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BUSINESS IN MOTION 
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Specifications of raw or semi-manufactured materials 
often present problems. These arise frequently when 
engineers and designers feel that their ideas can only 
be carried out in a highly special way. Sometimes 
this is the case, of course. But Revere very often 
finds that many “specials” are not really necessary, 
and that proper selection will make standard items 
not only perfectly suitable in every respect, but will 
avoid delivery delays and price premiums and re- 
duce stockroom complications. 

A recent case involved a company making alumi- 
num building products, such as 
louvred window shutters, attic 
ventilators, mail boxes, roof ven- 
tilators, and so on. The company 
is modern, aggressive, and capa- 
bly staffed in engineering, design, 
purchasing and production de- 
partments, as well as sales. Revere 
as a producer of aluminum coiled 
sheet was given the opportunity 
to make a thorough study of fac- 
tory methods and end uses, and 
their relationship to specifica- 
tions. This collaboration devel- 
oped the fact that it should be unnecessary to specify 
more than one aluminum alloy, which seemed to 
have everything the manufacturer needed in 
strength, workability and beauty. As a result of 
Revere’s well-documented recomendations, a trial 
order of this alloy was entered. 

When the material was put through the factory on 
a production basis, it surpassed expectations. The 
chief engineer and the purchasing department there- 
upon changed all their specifications to conform with 
those set up by Revere. As a result, Revere has been 





receiving a good part of the company’s business. 

This case is cited not merely because it illustrates 
a fine way to get orders. What is really important 
about it is the evidence it provides of the value of 
team work. In Revere, the team works this way: a 
capable salesman calls on a prospect, and asks for 
the opportunity to do more than solicit an order. The 
Technical Advisory staff, if permitted, applies its 
knowledge, skill and ingenuity in overcoming prob- 
lems and setting up specifications in collaboration 
with the prospect. Once an order is received, the 
capable mill employees, including 
methods and production depart- 
ments, set up proper mill and 
shipping procedures, and carry 
through the order with careful ef- 
ficiency. Team work of this kind 
has contributed mightily to create 
Revere’s outstanding position. 
However, it should not be over- 
looked that in this description of 
the team, the customer is in- 
cluded. He very definitely belongs. 
You might say he is the catcher, 
plus an infielder or two and a cou- 
ple of outfielders, while the rest of the home team, 
including the pitcher, is Revere. The guy at bat is 
the problem and is struck out. 

Many customers tell us we play that kind of 
ball exceedingly well, and we are proud of that. 
However, there are other companies, in every 
league, who do likewise. So Revere suggests that 
no matter what it is you buy, nor from whom, 
whether it be glass or plastics, steel or fabrics, you 
join your suppliers’ teams. The improvement in the 
score may surprise you considerably. 


REVERE COPPER AND BRASS — 


Founded by Paul Revere in 1801 J 






Executive Offices: Lae f 
230 Park Avenue, New York 17, N. Y. 
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Barnstead Four-Bed Four-bed Barnstead Demineralizer 
Demineralizer provides pure produces pure, sparkling-clear rinse 
water for hot seal tank in water for pharmaceutical pliant. 200 






anodizing. 30 gal/h. gal/h. 











Four-bed Barnstead Demineral- : Two-bed Barnstead 
izer providing pure, high resistance cage ae A 


water for electronic mfgr. 1000 gal/h. 1000 gal/h. 















Selection of the best size and type of demineralizer for 
your operation depends on the nature of your raw 
water supply, flow rate needed, daily demand, and 
degree of purity required. Send a sample of your 
water to our Laboratory and Barnstead Engineers will 
perform the necessary analysis without obligation. 








WRITE FOR FREE CATALOG 





PROMPT DELIVERIES 


arnstead 


STILL & STERILIZER CO. 





65 Lanesville Terrace, Forest Hills, Boston 31, Mass. 
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ships, for study abroad which are a part of the Ful- 
bright program for the academic year 1951-1952. As 
provided by the act, all students are selected by the 
Board of Foreign Scholarships, the members of which 
are appointed by the President. Students are recom- 
mended by the campus Fulbright committees and by 
the Institute of International Education. 

Funds used in the Fulbright program are foreign 
currencies realized through surplus property sales 
abroad. Under executive agreements with the foreign 
governments, programs are currently in effect with 19 
countries. 


Architecture and Planning 


A= other subjects discussed by members of the 
Visiting Committee on the School of Architecture 
and Planning® at its meeting last spring, on April 17, 
1951, consideration was given to the following ques- 
tions: Has the School enough, but not too many, prop- 
erly selected students? Are teaching and research 
properly balanced by the Faculty? Is the School 
closely enough associated with mechanical and civil 
engineering, and the social sciences? Has the School 
the proper respect for aesthetic values? Are standards 
high enough and pace-setting enough to assist other 
schools? Are floor space and library facilities adequate 
for the School? 

President Killian and Karl T. Compton, chairman 
of the Corporation, attended some of the discussion 
sessions and the luncheon, at which Professor Robert 
K. Lamb of the Department of English and History 
discussed the relation of urban sociology to architec- 
ture and city planning. Professor Lawrence B. Ander- 
son, 30, and Professor Frederick J. Adams, in charge 
of the Departments of Architecture and of City and 
Regional Planning, respectively, assisted Pietro Bel- 
luschi, Dean of Architecture and Planning, in present- 
ing the problems of the School. 

Specific points considered by the Committee at this 
meeting are enumerated in the following paragraphs. 

The decision on the transfer of the School to the 
new Sloan Building rests with the executive officers 
of the Institute ree of the School, but the prevailing 
sentiment of the Committee seemed to favor remain- 
ing in the present quarters, as they are sufficient to 
accommodate an enrollment such as now exists. Also 
it was the general feeling that larger enrollments are 
undesirable, except possibly in City and Regional 
Planning. 

The staff of the School was asked to consider the 
advisability of making two important changes in the 
curriculum: the first would provide that the Course 
requirements be identical for Planning and for Archi- 
tecture in the first year in the School (second year 
in the Institute); and the second change that was 

(Concluded on page 98) 

© Members of this Committee for 1950-1951 are: Harlow 
Shapley, chairman, Harry J. Carlson, "92, John L. Reid, ’31, 
Henry Cohen, 2-44, Max Abramovitz, William Emerson, and 
Douglas Haskell. 
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New Gun Director Is 


Good News for the Country 





Call to Arms. Once again the re- 
search and manufacturing of the Bell 
System are mighty weapons in the 
defense of the country. 

More than twelve hundred proj- 
ects for the armed forces were com- 
pleted in the last war. Many new 
assignments are now being rushed to 
completion. This new Fire Control 
System is already in production. 


Skilled Teams at Work. he Bell 
System’s ability to serve the armed 
forces comes not only from its unique 
qualifications in the field of elec- 
tronics, but from the way it is set up 
and equipped to do the job. 

The Bell Telephone Laboratories, 
who do the research and develop- 
ment, work hand-in-hand with the 
Western Electric Company, which is 








BELL TELEPHONE LABORATORIES’ NEW “ELECTRICAL THINKING 
MACHINE" AIMS ANTI-AIRCRAFT GUNS LIKE THIS ONE. It’s even more 
effective than the Bell Laboratories’ famous Electrical Gun Director 
that proved such a factor in the last war. . . . The radar equipment 
locates hostile planes, day or night, and feeds continuous informa- 
tion concerning their location into a computer or “electrical think- 
ing machine.”. . . At the same time, data relating to wind velocity, 
velocity of the shells, temperatures, etc., are given to the computer. 
The machine then calculates where a shell should explode and aims 
the guns, continuously and automatically, to bring the planes down. 


the Bell System's own manufactur 
ing unit. 

Service and Security. For many 
years this close, efficient association 
of research, development, and manu- 
facture has helped to give this country 
the best telephone service in the 
world. It is now helping to give the 
nation the world’s best fighting 


weapons. 


BELL TELEPHONE SYSTEM 
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Constant Current 
gulators (Static Type) 


Many nationally known labora- 
tories and manufacturing plants use Hevi Duty 
Electric Heat Treating Furnaces where maxi- 
mum performance is desired. 


Hevi Duty specialty transformers are used 
extensively in the electrical control of indus- 
trial machinery and plant power distribution. 


Airport and street lighting have been made 
safer and maintenance costs have been re- 
duced through the use of Hevi Duty static type 
Constant Current Regulators. 


Write for descriptive bulletins 


HEVI DUTY ELECTRIC COMPANY 
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suggested would provide that Planning, like Archi- 
tecture, be a five-year Course, with the possibility 
of awarding both the B.S. and M.S. degrees at the end 
of the fifth year. With such an arrangement some 
special summer activities would be required. 

The Planning Department does not at present have 
any major research project under way, but one or 
more attractive possibilities are in sight. The time of 
the staff is currently absorbed in teaching. 

Three members of the staff of the School of Archi- 
tecture will be absent during 1951-1952: one will be 
on a sabbatical leave, one on a Guggenheim fellow- 
ship, and one as a Fulbright scholar. Replacements for 
these absentees will be arranged. 

About 20 per cent of the graduate students come 
from countries other than the United States — a per- 
centage higher than the average for the Institute. 
No change is recommended. 

The School's library is important, of course. It is 
well supplied with older publications, but a complete 
overhauling of library materials has become neces- 
sary. According to Dean Belluschi $3,000 should be 
expended in one year, to put the library effectively 
into good oe order. The Visiting Committee 
approved this modest request and referred it to the 
Executive Committee for consideration. 

The Committee recommended that the School 
consider setting up a special summer short course to 
serve the professions in specialized fields, for example, 
in architectural acoustics, public school planning, 
and so on. Such courses, each of a few weeks’ dura- 
tion, would be largely self-supporting. The Commit- 
tee also endorsed the tentative plan to have one or 
more — two-day seminars during the school ‘are 
— conferences similar to the one which was held 
during 1950 on solar heating for houses. 

The proposal for an Institute of Urban Studies, 
involving many departments in M.I.T., was favorably 
pes, by Dean Belluschi and his associates. If 
such an institute is undertaken, certainly the School 
of Architecture and Planning would be involved. The 
project of courses in urban sociology, in association 
with Professor Lamb, might be developed directly 
within such an Institute of Urban Studies. 

The relation of the fine arts to architecture should 
be explored at this time in view of the new develop- 
ments in the humanities. 

The responsibility of the School in finding positions 
for its graduates — either summer jobs or postgradu- 
ate positions — was sympathetically discussed but no 
firm policy was adopted. The graduates do obtain 
jobs; personal and informal advice on summer work 
seems to be sufficient. It was the feeling of the Com- 
mittee that the Department’s employment service 
should not be obligatory. Many architects cannot 
afford to employ summertime workers, if the students 
aspire to be more than coolies. The Committee and 
the Departments agreed that the students in Archi- 
tecture and in Planning should be encouraged to go 
abroad in the interests of wider experience. 
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MICROAMPERES 
D.C. 


WESTON 





For the critical measurements encountered in nuclear research, electronics 
or in general test procedure, WESTON supplies a broad line of instru- 
ments in types and sizes for all requirements. All embody true WESTON 
precision and dependability; and all D-C, rectifier type A-C and RF instru- 
ments have inbuilt magnetic shunts which permit minor field adjustments 
if necessary. Complete information is available from the WESTON rep- 
resentative near you, or direct; and full cooperation on special instrument 
requirements is freely offered. Weston Electrical Instrument Corporation, 
635 Frelinghuysen Ave., Newark 5, N. J., manufacturers of Weston and 


TAGliabue instruments. 
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‘When You Call For Any Industrial Require- 
ment In Piping 


ALBERT 


SPEEDLAY-PIPE SYSTEM—completely pack- 
aged for fast-laying temporary and semi- 
permanent lines for water, compressed air, 
and other services. 


PILING—Sheet Piling—light weight 
Tubular—all sizes 

PILE SHELLS—Spiral Welded, Hel-Cor, 
Riveted, CAISSONS 

PILE FITTINGS—AIl types and sizes for steel 
and wood, cost steel and iron points. 
Plates and shoes cast steel and mal- 
leable iron sleeves. 


CULVERTS—Corrugated, Spiral or Riveted 
Steel 

VALVES AND FITTINGS—Tube turns, 
Dresser, Vitaulic, cast iron or steel, 


forged steel, spe- ALBERT 


cial alloys, water 
PIPE SUPPLY CO., INC. 


main. 
Berry at North 13th St. 
Brooklyn 11, N. Y. 


Phone EVergreen 7-8100 
















SPECIALISTS IN 
PRE-FABRICATED PIPING 
S. G. Aibert '29 


“Kings the Bell”’ 










PRESIDENT’S REPORT 
(Continued from page 91) 


scheduled for the last week before term-end examinations. 
On its recommendation, the Faculty has appointed a 
special committee charged with the responsibility of de- 
voting itself intensively to the curriculum of the first two 
years, which is basic to all courses. 

One of the major assignments of the Committee on 
Undergraduate Policy was to study the Faculty’s com- 
mittee structure with a view to proposing changes which 
would increase the effective participation by Faculty 
members in the formulation of educational policies. Pro- 
posals of the committee were discussed, modified, and 
approved by the Faculty at its March meeting, and a 
new committee structure is now in effect. In addition to 
the special committee already mentioned, other impor- 
tant new Faculty committees include those on Student 
Aid and on Student Environment. To implement this new 
Committee on Student Aid, the Executive Committee has 
established a new administrative post, Director of Stu- 
dent Aid. Thomas P. Pitré, Dean of Freshmen, has been 
appointed to this post, and he will serve as chairman of 
the committee. Under policies established by the com- 
mittee, he will have the responsibility of co-ordinating all 
forms of undergraduate student aid — loans, scholarships, 
and employment. 


Curriculum Changes. Changes of curricula and teach- 
ing methods in the various departments are continually 
taking place. The spirit of these changes is the same 
throughout the Institute: to increase the flexibility of the 
program, to respond to new professional demands, to en- 
large the opportunity for creative achievement in the un- 


(Continued on page 102) 
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SINCLAIR RESEARCH LABORATORIES—nine buildings containing the 
most modern testing equipment known—have contributed many of 
today’s most important developments in petroleum products, pro- 


duction and refining. Under the Sinclair Plan, the available capacity 
of these great laboratories is being turned over to work on the 
promising ideas of independent inventors everywhere, 


An Offer of Research Facilities 
to Inventive Americans Who Need Them 


The Sinclair Plan is opening up the Company’s great laboratories 
to every American who has an idea for a better petroleum product 


NVENTIVE Americans are often at a loss 

today. Not because of any lack of ideas, 
but because of a need for expensive facilities 
to find out if and how their ideas work. 

This was no obstacle in our earlier days. 
The Wright Brothers designed their first air- 
plane with the help of a foot-square home- 
made “wind box”—and the plane flew. 

In contrast, the man with a new idea in 
airplane design today often needs a super- 
sonic wind tunnel costing millions. 

In short, science and invention have be- 
come so complex that a man with an idea 
for a better product often needs the assistance 
of an army of specialists and millions worth 
of equipment to prove his idca has value. 

Within the petroleum field, the Sinclair 
Plan now offers to provide that assistance. 

Under this Plan, Sinclair is opening up 
its great research laboratories at Harvey, 
Illinois, to independent inventors who have 


sufficiently good ideas for better petroleum 
products or for new applications of petro- 
leum products, 

If you have an idea of this kind, you are 
invited to submit it to the Sinclair Research 
Laboratories, with the provision that each 
idea must first be protected, in your own 
interest, by a patent application, or a patent. 


The inventor's idea remains his own property 


If the directors of the laboratories select your 
idea for development, they will make, in 
most cases, a very simple arrangement with 
you: In return for the laboratories’ invest- 
ment of time, facilities, money and personnel, 
Sinclair will receive the privilege of using the 
idea for its own companies, free from royal- 
ties. This in no way hinders the inventor 
from selling his idea to any of the hundreds 
of other oil companies for whatever he can 
get. Under the Plan, Sinclair has no control 


over the inventor’s sale of his idea to others, 
and has no participation in any of the 
inventor’s profits through such dealings. 
Moreover, it is a competitive characteristic 
of the oil business that the new products 
adopted by one company are almost invar- 
iably adopted by the whole industry. This 
means that the very fact of his agreement 
with Sinclair should open up to the inventor 
commercial opportunities which might 
otherwise be hard to find. 

How to proceed: Instructions on how to 
submit ideas under the Sinclair Plan are 
contained in an Inventor's Booklet available 
on request. Write to: W. M. Flowers, Execu- 
tive Vice-President, Sinclair Research Labo- 
ratories, Inc.,600 Fifth Avenue, New York 
20, N. Y. for your copy. 

IMPORTANT: Please do not send in any ideas 
until you have sent for and received the 
instructions. 


SINCLAIR —a Great Name in Oil 


DECEMBER, 1951 


101 





PRESIDENT’S REPORT 
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dergraduate years, to integrate the various aspects of 
the student’s work and help to make the student's college 
experience become meaningful as a unified whole. 

Let me give a few examples of some of the changes 
made by several departments this past year to improve 
the undergraduate offerings. 

(a) In accordance with a general trend at the Institute, 
the curricula of several courses have been modified to 

rmit the student more freedom in electives. . . . 

(b) The Physics Department, in addition to the most 
thoroughgoing reorganization of the content and se- 
quence of courses in 20 years, has paid special attention 
to the improvement of teaching. . . . 

(c) A plan for employment of juniors and seniors was 
worked out with Geophysical Service, Inc., of Dallas by 
the Department of Geology this past summer. . . . 

(d) A four-year undergraduate program in Biochemical 
Engineering has been offered by the Department of Food 
Technology on the recommendation of its Visiting Com- 
mittee. . 

(e) Interesting innovations have been taking place in 
the two options of Course IX, General Science and Gen- 
eral Engineering. Last May M.L.T. and Harvard Uni- 
versity jointly announced plans for a five-year program 
aimed at increasing the number of broadly trained 
science and mathematics teachers available to secondary 
schools and junior colleges. . . . 


Undergraduate Housing. During the past year, 
important improvements in the Institute’s program 
of student housing have been made. This program 


without Downtime or 


tion, etc. 


and durability. 


is covered, in part, by the following paragraphs from 
President Killian’s report: 

One of the long-range educational goals of the In- 
stitute has been to provide an environment for its 
students which performs in the broadest sense an educa- 
tional function in itself. The addition of Baker House 
and now of Burton House gives us a housing system, 
including fraternities, which is ample for our present 
student body. This fall, for the first time in the history 
of the Institute, we could offer every freshman an op- 
portunity to live in a dormitory. 

The addition of nearly 1,000 new accommodations in 
the brief period of two years has required many changes 
in dormitory policies and operations. There have been 
growing pains, and we must expect still further 
adjustments before the system is operating with the 
effectiveness desired. . . . 

In speaking of the road ahead for undergraduate 
education, the report continues: 

The steady refinement of undergradi-ate education 
within and without the classroom, as I have outlined it, 
is an earnest of this community’s creative interest in the 
undergraduate. While steady progress has been made in 
advancing undergraduate education, many problems re- 
main which will require boldness and imagination to 
solve. Questions commanding attention include: 

(1) What kind of graduate should we seek to produce 
in the years immediately ahead? . 

(2) How can we provide adequate incentives for out- 
standing undergraduate teaching? . . . 

(3) How can we insure continuing high quality in our 
entering classes? .. . 


(Continued on page 104) 





that you can Clean Condenser Tube —— 


Loss 


C. H. Wheeler Reverse Flow Condensers are “Self-Cleaning”. Electrically, hydraulically or 
manually operated sluice gates within the condenser reverse the flow of water in the 
tubes to flush debris and marine growth away from tube sheets. 


that there are Vacuum Pumps with No Moving 
Parts ... and often requiring No Extra Power & 


C. H. Wheeler Tubejets convert waste steam into useful vacuum for pumping, refrigera- 


that a Cooling Tower can be Built to Blend with a 7 


Building—or to Stand Alone against Hurricane Winds « 
Cc. H. Wheeler Water Cooling Towers may be sheathed with any building material to 
harmonize with an architectural plan. Sturdy construction is guaranteed for performance 


that Material will Grind Itself into Particles 100 
Times Finer than the Human Eye Can See a 


Cc. H. Wheeler Fluid Energy Reduction Mills reduce materials to sub-micron particle sizes. 
Material is conveyed by air, steam or any gas or vapor in a closed circuit at supersonic 
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is the world’s largest 
manufacturer of solid 


braided cord? 


The answer of course... 
Write today for information and samples 
of our wide variety of sizes and qualities 


for many purposes. 
CORDAGE 
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ANHYDROPRENE CABLES 


Lightweight, small-diameter cables that 
promise low-cost, trouble-free service as 
underground primaries and secondaries, as 
transformer leads and pole line risers, in 
signal and control circuits, and when used 
for plant and shop and instrument wiring. 


Consist only of a coated copper conductor, 
Anhydrex insulation, and a thin neoprene 
jacket. 

Anhydrex insulation assures high dielectric 
strength and exceptional stability in wet 
locations. The neoprene jacket provides pro- 
tection against rough handling, oil, grease, 
corrosive chemicals, light and flame. 

Get detailed information plus specification 
data by writing today for Bulletin 115. 


SIMPLEX WIRE & CABLE CO. 


79 SIDNEY STREET, CAMBRIDGE 39, MASS. 


PRESIDENT’S REPORT 
(Continued from page 102) 


Advanced Education at the Institute. But while 
considerable attention has rightly been given to.im- 
proving undergraduate study, advanced study has 
also come in for its share of attention. The article, 
“Graduate Students in Physics,” by Professor Philip 
M. Morse of the Department of Physics, in the No- 
vember, 1951, issue of The Review is an indication of 
the care to which attention is given to graduate in- 
struction in one field of science. The Institute has long 
stood high in its output of advanced degrees in engi- 
neering, and examining the growing contribution of 
M.I1.T. in the sciences, President Killian continued: 


During the past year we received a grant of $175,000 
from the Commonwealth Fund to enable the Department 
of Biology to provide postdoctoral training for men who 
have completed their medical education. Our Depart- 
ment of Biology has been attracting an increasing num- 
ber of men who have completed their work for the 
M.D., and who wish to acquire advanced research 
techniques in the field of biology which will make them 
more effective for careers of research in the field of 
medicine. 

Since World War II we have attracted an increasin 
number of scholars engaged in postdoctoral study an 
research. A number of these mature men and women 
come to the Institute on its invitation and are given ap- 
ea as “Guests.” Others come on postdoctoral 
ellowships awarded either by the Institute or by outside 
agencies. The group join our community, not for the 
purpose of studying for degrees, but in order to work 
with members of our Faculty and in our laboratories at 
a level beyond our Graduate School degree program. 

I suggest that the time is approaching when we should 
give more formal recognition to this advanced group. We 
might appropriately establish an institute or foundation 
for postdoctoral studies, thus adding to our Under- 
graduate School and Graduate School a formally —- 
nized foundation for advanced study. Through some suc 
organization those who now ne with us under the 
unsatisfactory title of “Guests” could be given more ade- 
quate status and recognition as fellows. We could also 
include those who hold postdoctoral fellowships and who 
have no organizational home at the Institute since they 
are not students and therefore are not registered in either 
the undergraduate or graduate programs. 

We have an exceptionally attractive environment at 
the Institute for this kind of advanced study, and I 

(Continued on page 106) 
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What GENERAL ELECTRIC People Are Saying 


E. E. CHARLTON 
Research Laboratory 


STERILIZING Foops AND Dkrucs 
with Exvecrrons: Probably the 
most promising and imminent ap- 
plication of high energy cathode 
rays is in the field of sterilization. 
Studies to determine the lethal 
effect of cathode rays on various 
types of bacteria and mold cultures’ 
indicate that the spore formers of 
the bacteria are more resistant than 
the non-spore formers, and that the 
bacteria are more resistant than the 
mold cultures. Likewise, some pre- 
liminary data with viruses indicate 
that they are still more resistant 
than the bacteria. A dose of a million 
roentgens was found to be lethal to 
bacteria concentration of approxi- 
mately 10° per ce, while approxi- 
mately 0.3 million roentgen was the 
lethal dose for molds. 

The lethal effect produced by the 
irradiation in the case of bacteria 
has been attributed to the result of 
a single ionization in a sensitive 
volume within the cell. 

Sterilization without appreciable 
temperature rise is what makes the 
application of cathode rays to steri- 
lization an attractive one and in 
particular, for use in those cases of 
temperature sensitive materials. It 
appears that many types of heat 
sensitive pharmaceuticals such as 
antibiotics and hormones can_ be 
electron sterilized in their final glass 
or plastic containers without reduc- 
tion in potency of the material or 
other adverse effects. 

4th District Branch 
Medical Society of the 
State of New York 
September 20, 1951 


* 
R. P. HAVILAND 
Large Apparatus Division 


“Bumper,” Two-StaGE Rocker 
Procram: In an effort to more 
nearly realize the full advantages 
of a multj-stage design, in 1946 the 
Army Ordnance Department de- 
cided to embark upon a program of 
design and development of a two- 
stage test vehicle of better perform- 
ance than any vehicle then avail- 


able. ’ 


A co-operative program, called 
“Bumper,” was established. Basic 
responsibility for the program was 
assigned to General Electric’s Proj- 
ect Hermes. 

The vehicles selected were the 
American WAC Corporal for the 
second stage, and the German A-4 
(V-2) for the first stage. 

So far, the Bumper Program has: 
(1) demonstrated the techniques of 
launching large two-stage vehicles 
and of securing separation at high 
velocities and altitudes: (2) estab- 
lished a new velocity record of 7550 
feet per second, or 5150 miles per 
hour; (3) established a new altitude 
record of 250 miles above the earth: 
and (4) demonstrated two-way com- 
munication with an object 250 miles 
above the earth—this being above 
the D, E, and F layers of the iono- 
sphere. 

Electrical Club of 


Montreal, Canada 
October 24, 1951 


* 


H. M. ROZENDAAL, M.D. 
Research Laboratory 


New [npbustrRiaL Hazarps: Areview 
of the literature on health aspects of 
the Atomic Energy industry indi- 
cates the enormous scope of the 
problems involved. The experience 
of the last 10 years makes it clear 
that a new industry has been devel- 
oped which is already larger than 
most other industries in the United 
States and the operation and prod- 
ucts have many significant effects 
upon workers and general public. 
In the Atomic Energy installa- 
tions there have been developed 
Health Physics branches which to- 
gether with the medical and safety 
groups have been responsible for 
the exceptionally fine record of safe 
operations in the new industry. 
Since 1946 there have been 5 
radiation injuries. Considering the 
number of people employed in the 


new industry and the types of 
hazards encountered, this is a re- 
markable record of accident preven- 
tion. The execution of this program 
of radiation protection has cost the 
A.E.C. between $3 and $4 of every 
$100 spent for operations. There is 
reason to believe that experience 
and new knowledge may ose 
this cost and possibly produce 
greater operation.efficiency. 


13th Ohio State Safety Conference 
Cleveland, Ohio 
September 18, 1951 
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M. M. BORING 
Technical Personnel 


Tomorrow’s ENGINEERs: I| consider 
you who work in our offices and 
laboratories the most important 
group | can possibly reach ... 1 am 
asking you to make your voices 
heard by those who are coming up 
through our schools so that they 
will not deny themselves the ad- 
vantages of an engineering career 
because of the ridiculous belief that 
engineers are a dime a dozen. 

But how? Many of you are mem- 
bers of engineering societies and can 
take action in your communities 
by presenting facts to school guid- 
ance counselors and teachers and 
speaking before assemblies and 
bea Many of you as parents and 
members of PTAs can tell your 
story effectively. Don’t sell the 
parent short in your thinking, for 
the records prove that many careers 
are the fulfillment of parents’ 
wishes that their children become 
happy and successful. 

oa your facilities. You have the 
facts. Surround those facts with the 
romance of the profession—the 
challenging problems and the bril- 
liant solutions—and drive for action. 


General Electric MONOGRAM 
November—December 1951 


You can put your confidence in— 
GENERAL @@ ELECTRIC 








DECEMBER, 1951 











The 3 of Us 
Make a Great Team! 






Me — THE DESIGNER 


My Boston Gear Catalog “we2::72" 
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My Boston Gear Distributor ... . 
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72 HAYWARD ST., QUINCY 71, MASS. 








Physicists, Mathematicians 


Electronic Engineers 


Looking for opportunity? We have a new labora- 
tory in Natick, Massachusetts, devoted to develop- 
ment and design of high frequency antennas. 
Television, mobile communications, radar, aircraft, 
and many other fields need more and better anten- 
nas. Your ability, complemented by ideal conditions 


in our laboratory, will assure your future. 


You have 
your work 


. .New England living, close to America’s 
vacationland, and work in a small New 


England community near to Boston 
.. The security of permanent expansion 


If you have ..Experience with microwave and servo- 


mechanisms 


..A degree in physics, mathematics, or 


electronics 


..Development experience in electronics, 


particularly antennas 
WRITE TODAY TO: Personnel Manager 


The Workshop Associates 


Division of The Gabriel Company 
Specialists in High Frequency Antennas 
135 Crescent Road 
Needham Heights, Massachusetts 


. .New facilities, specifically designed for 





PRESIDENT’S REPORT 
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recommend that we develop it in a more formal way as 
the third component of our program. 

Summer School Program. Five professional conferences 
and 19 special summer courses brought over 2,200 men 
and women to the M.LT. campus this summer, in 
addition to our regular students who returned for sum- 
mer work. Some 400 organizations had representatives 
here, including over 300 industrial companies and 40 
United States Government agencies. In a majority of the 
special summer programs we could have had half again 
as many in attendance if we had had the facilities and 
the instructors to take care of them. We were able to 
house most of the summer guests at Baker House or 
elsewhere on the campus, and this has added to the 
attractiveness of our Summer Session, . . 

The chief problem of our active Summer Session arises 
from its success. There is a demand and a temptation to 
multiply the number of special courses and conferences 
to the point where we overload our Faculty. It is my 
hope that we can avoid doing this, and that we can man 
more of our summer programs with teachers drawn from 
other institutions... . 


Defense Research. Turning to the Institute's pro- 
gram of research for defense, President Killian point- 
ed out that since June 1, 1950, the Institute has 
accepted responsibility for the organization and 
management of several comparatively new types of 
research projects for the government. These projects 
involved little laboratory research; they were, in fact, 
panels of experts so organized and briefed that they 
could be uninhibited in thinking about their assign- 
ment — in each case a strategically important “sys- 
tems” problems. The groups completed their work in 
a relatively short time and without disrupting too 
much the normal work of those engaged in the proj- 
ects. Through the operation of such analytical groups, 
which were pioneered by M.I.T., a new order of civil- 
ian ingenuity has been brought to bear on complex 
problems of systems and strategy. In addition to such 
projects of the conference type, the Institute is en- 
gaged in research activities of the more familiar 
variety. Speaking of some of these, President Killian 
stated: 

The Institute is making important contributions to our 
national security through a number of other important 
projects. In behalf of one of these we are adding an 
additional story to our Gas Turbine Laboratory to pro- 


(Concluded on page 108) 
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We invite your inquiries for: 


INDUSTRIAL HYDRAULIC EQUIPMENT 


Metal Working Presses 

Hot Plate Presses 

Plastic Molding Presses 
Special Hydraulic Equipment 


VEGETABLE OIL MACHINERY 


Hydraulic Presses 
Mechanical Screw Presses 
Solvent Extraction Plants 


RENDERING MACHINERY 


Hydraulic Curb Presses 
Mechanical Screw Presses 
Solvent Extraction Equipment 


AuFrep W. FRENCH, Jr. ’26 
Vice President 


The French Oil Mill Machinery Company 


PIQUA, OHIO 
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+ PRACTICAL Arithmetic 
proves the efficiency of H-D Equipment 


Comparisons of 
production costs 
roves the sav- 
ings made by new, 
improved H - D 
Equipment. Write 
TODAY for new 
bulletins that 
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and profits, lower 
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duction, 


Shear (Clippers) on Formers 


\HASKELL-DAWES MACHINE CO., INC. 
2231 E. ONTARIO ST., PHILADELPHIA 34, PA. 
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If You Need 
Additional Manufacturing 
Capacity 


CALL IN 


LIGUID: 


CONTRACT MANUFACTURING DIVISION 


—@ Capacity and manpower avail- 
able on Machine Shop, Sheet Metal and 
Woodworking facilities for industrial or 
defense contracts. 


Write for illustrated booklet “Special Con- 
tract Department” which lists and describes 
facilities. 





Contract Manufacturing Division 


THE LIQUID CARBON i¢c CORPORATION 

3100 South Kedzie Ave. Chicago 23, Illinois 

Manafactarers of Brewing and onties Machinery, Seda Fountains, Gas 
Welding Equipment, ce, Gas, Dry lee, Oxygen and Medical Gases 





PRESIDENT’S REPORT 
(Concluded from page 106) 


vide laboratory facilities for our combustion group 
Chemical Engineering. 

These defense projects impose heavy burdens and 
sacrifices on our staff. We have accepted them in re- 
sponse to insistent appeals from the government and 
only after becoming convinced of their importance and 
that we possessed special resources 


Development Program. The successful conclusion 
of the Development Program includes some gifts and 
grants given during the campaign period for current 
operations, as well as those given specifically for the 
objectives of the campaign. Therefore, the final total 
did not include funds for the endowment in the 
amount originally set as an objective, nor did it pro- 
vide for a laboratory of physical sciences or a gymna- 
sium. Accordingly, the Institute is seeking funds to 
carry through to fruition these unrealized objectives. 
In speaking of the Development Fund, President Kil- 
lian reported: 


When all the objectives of the Development Program 
have been reached, major building needs will have been 
amply met, and we should not need to seek other major 
funds for buildings for a long time. From this point on 
our fund raising should be directed mainly toward in- 
creasing the Institute’s permanent funds. 

I have suggested that we should seek to add at least 
$2,000,000 a year on the average to these permanent 
funds, while maintaining our present level of gifts for 
current use. Since 1940, the book value of the Institute’s 
total invested funds has increased from $36,000,000 to 
$54,000,000. This rate of growth, while gratifying, can 
be accelerated. Funds for endowment are the most diffi- 
cult of all to obtain, but additional endowment is 
M.L.T.’s most acute need at the present time. Especially 
do we need funds adequately to endow our permanent 
tenure salaries. We need at least 20 additional endowed 
professorships. As I pointed out last year, we need more 
endowment for scholarships. It is my hope and that of 
the treasurer that every possible gift to the Institute 
be earmarked for these and other permanent funds. 


The remainder of President Killian’s annual report 
was devoted to an outline of administrative and per- 
sonnel changes, and to statistics of the year — of 
which, for the most part, the more important have 
already been recorded in the pages of The Review 
for Volume 53. In conclusion it expresses appreciation 
to the members of the M.LT. Corporation, Faculty, 
and staff who have “helped to make M.I.T. a happy 
place in which to work and study.” 














LICENSING ARRANGEMENTS WANTED 


We wish to acquire patent rights on electrical compo- 
nents, instruments, or accessories used in the following fields: 
RADIO, RADAR, OR TELEVISION. TELEPHONE, 
TELEGRAPH, TELETYPE, OR SOUND 
ON FILM. PUBLIC UTILITIES. AIRCRAFT. 

Our preference is for items that have limited rather than 
mass markets. We have a particular interest in switches and 
relays, also in telephone parts and accessories. 


All replies to be held confidential. Please write to Box G 
Technology Review. 
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We're chemical processors producing: 


@ PLASTICIZERS 


for the plastics and rubber trade 


@ STABILIZERS 


for the plastics trade 





Dudley Clapp, 1910 
J. Arthur Hansen, 1934 Everett R. Ackerson, 1941 
Charles L. Viola, 1941 Robert H. Wittenaver, 1949 


1D yanxs PRODUCTS CO. 


PLASTICIZERSE STABILIZERS 
120 Potter St., Cambridge 42, Mass. 

















WHAT KIND OF INCENTIVES? 
(Concluded from page 82) 





in the native intelligence of the voting public; as if 
they adopted every means at their disposal to make 
them believe that government spending and the re- 
sultant high level of taxation were in some way re- 
moved from their own shoulders. This is perhaps only 
human, and very probably the desire to conceal the 
impact of government spending would not be greatly 
different whatever party were in power. 

Nevertheless public deception is not only danger- 
ous but quite unnecessary. I have the most complete 
faith in the wisdom and intelligence of an informed 
public. Our difficulties arise only when a few under. 
take to decide what is best for the great majority. The 
writer is convinced that it is the duty of all of us to 
bring to the general public sound and objective in- 
formation as to the effect on their own welfare of the 
policies government is now adopting. This must be 
done by every means we have, by every avenue of 
communication that is open to us. It is important also 
not to dilute the force of our efforts by name calling or 
political backbiting. It is the truth that is important. 

We may have confidence that an informed public 
will act with wisdom and with justice. We have seen 
that Americans will give generously to the defense of 
their country and to any project that seems to them in 
the national interest. But they would never tolerate 
spendthrift policies if they knew how much those 
policies reduced their own economic well-being, nor 
would they willingly see their nation stalled by re- 
moving the spark plugs of incentive. 


Two Centuries of Experience 


Granting that it is far from perfect, we have a way 
of life that has given more to more people than any 
other the world has seen. I am certain that, while 
they mean to improve it, Americans would never 
knowingly trade it in for any other system. And why 
indeed should they, when its benefits have been so 
clearly demonstrated for nearly two centuries, 
through all shades of economic climate? 

Just as the Scriptures afford a code of moral be- 
havior, our constitution provides us with a declaration 
of principles to guide our conduct as individuals and 
a nation. Its basis is human freedom. Its tools are 
truth, honesty, and objectivity. Without them, free- 
dom becomes an empty word, devoid of all of its real 
meaning. 

These are anxious times, here and abroad. We find 
sham and deceit triumphant in many parts of the 
world; they are not wholly strangers here at home. If 
we are to keep our place as a strong and free nation, it 
is time that we re-examine our faith in the principles 
for which we have stood so long and so successfully. 
Let us get back to the truth, the honesty, and the 
objectivity that have served us so well. Let us insure 
our habit of personal achievement, which has made us 
a great nation. Then, and only then, will we be able 
to find the strength that lies in devotion to freedom, 
and thereby help to restore that priceless blessing to a 
troubled world. 
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DEPENDABLE INSURANCE 


“look Ahead In All Kinds of Weather” 





Have You Adjusted Your Insurance 
To TODAY'S VALUES? 


Time to take new bearings? Time to check all your insurance policies? 
ryve . . * 

Time to make your coverage realistic in the face of new values, new 
conditions, new laws, new regulations? .. . Why not take time today 
to inquire about F & E PROJECTED SECURITY, based on forty-nine 


years of insurance experience of the first rank. 
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MEDICAL MARVELS IN KOREA 
(Concluded from page 84) 


ties for infection and infestation are omnipresent. 
Most Korean water supplies are also contaminated 
and must be carefully sterilized before use. Despite 
these ubiquitous dangers, there were only half a 
dozen mild cases of typhoid fever among all the 
many thousands of Allied troops. Nor has there been 
any appreciable amount of typhus fever, an invari- 
able and highly fatal accompaniment of warfare in 
the past. Malaria has caused trouble, but this disa- 
bling disease has been kept low by means of chloro- 
quine, the newest and most effective of the malaria 
suppressive drugs, better than the Atabrine of World 
War II. 

If the United Nations soldiers have been ade- 
quately protected against the hazards of contagious 
and infectious diseases, the same cannot be said for 
the enemy. The North Koreans have had relatively 
few competent doctors, and too often have had to de- 
pend only on ancient, ond inferior, herbal medicine or 
Han-ei. The Chinese Communists, with their masses 
of man power, seem to hold life cheaply and to pay 
little attention to medical care and sanitation. 

Enemy casualties in battle in Korea in a year's 
time are estimated to have been more than 870,000 
as against the 66,478 killed and wounded among the 
United Nations forces in that period, or a ratio of 
considerably more than 10 to one in our favor. Al- 
though there have been some daring medical in- 


vestigations behind enemy lines, no one can say 
accurately what:has been the Communist toll from 
disease; undoubtedly it has been much greater than 
the appalling losses in battle. Typhus fever, smallpox, 
typhoid, and dysentery are definitely known to have 
been excessively prevalent and at times epidemic in 
the Communist armies. As has occurred so often in 
history, diseases such as these and others contribute 
to the defeat of the invading hordes. 

Despite the regrettable costliness of this conflict 
in valued American and Allied lives and matériel, the 
campaign has had some favorable assets. This war 
has converted inexperienced soldiers into tough, wily, 
trained fighting men; it has de -monstrated to our ene- 
mies that we are no “push-over.” This campaign also 
has produced many worth-w hile lessons in medico- 
military science. It has furnished incomparable op- 
portunities for medical research, with results obtain- 
able in months under the tempo of modern warfare, 

rather than in the years required for similar studies 
under the complicate -d conditions of civil life. The 
results of much of this research already have been 
translated into action. 

The record of our army medical services in the 
Korean campaign, like the record of our combat 
forces, has been a glorious achievement, and it is no 
wonder that more than 2,800 decorations have been 
awarded to these medical soldiers. In an era in which 
the finer things of life seem too often to be over- 
whelmed by the sordid, that is something to make us 


feel proud. 
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CHRISTMAS GIFTS THAT ARE DISTINCTIVE 
and not generally available elsewhere 


At the sign of the Goldén Fleece you will find, this 
Christmas Season, gifts that reflect the uncompromising 
standards of quality and workmanship which we apply to 
everything we make and demand in everything we sell. 

We have an unusually wide selection of gifts for Men 
and Boys that are of good taste... 
(what is so important to both giver and recipient) not 
generally obtainable elsewhere. 


Our 36-page illustrated Christmas Catalogue 


Mens Furnishings, Hats ¢ Shoes 


346 MADISON AVENUE, COR. 44TH ST., NEW YORK 17, N 
BOSTON * CHICAGO + LOS ANGELES + 


that are unusual...and 


will be sent upon request 
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This glassware has the endorsement of the M.I.T. Alumni Association. Each glass has an excellent plate etching of the official 
M.I.T. Seal and is of the highest quality, brilliant, clear lead erystal,— hand made by Tiffin Craftsmen. 


Technology Store — — — — —- —--—- —-—-—-—-—---—-------------- “ 
40 Massachusetts Ave., Please send me — 


| 

en ee ee Highball Glasses @ $18.00 per dozen. | 
Cambridge 39, Mass, 88 Old Fashioned Glasses @ $18.00 per dozen. | 
mreerane 8 }~=——l tf eiteeis Cocktail Glasses @ $21.00 per dozen. | 
| 
| 


Pilsner Glasses @ $21.00 per dozen. 
My check is enclosed for$...... 


| This glassware is sold only in j= | — *s###88 
| units of 6, 8, or 12 of any style. 

All express charges will be paid 
| anywhere in the United States. 
| 
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= ROGERS PEET IS A FAMOUS 

2 NAME IN CHRISTMAS GIFTS 

= FOR MEN AND BOYS 

=: Come to Rogers Peet and you'll find no 
= trouble at all in making Christmas really 
2 exciting for every Man and Boy on your 
= Gift List. 

@ Our name is one of the most highly re- 
=! garded in the whole world of Clothes and 
= Accessories. A guarantee of correct Good 
>; Taste and Fine Materials and Workmanship! 
>; Good-looking, useful suggestions cover 
=! everything worn from head to foot . . . in- 
= cluding many exclusive originations here 


and special importations from abroad. Yet 
prices cover a wide and sensible range. 


ROGERS PEET GIFT CERTIFICATES .. . 
WHENEVER YOU CAN'T MAKE AN 
INDIVIDUAL SELECTION .. . ARE A 
PERFECT SOLUTION OF THE PROBLEM 


Rogers Pot 
CFempany 


Lhe labicl that adds 
dislinelion lo your Gof 
In New York: Fifth Ave. at 41st St. 
Thirteenth Street at Broadway 


Warren Street at Broadway 
And in Boston: Tremont St. at Bromfield St. 
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LOWELL INSTITUTE SCHOOL 
(Concluded from page 88) 


the first trustee, John Amory Lowell, who established 
the course of lectureships under the terms of the will. 
He also founded the first school of drawing in this 
country during his 40 years as trustee. His son, Augus- 
tus Lowell, a trustee for 20 years, established the 
Lowell School of Design and also introduced many 
of the courses of a cultural nature which are given 
in the Boston area. As third trustee, A. Lawrence 
Lowell, son of Augustus Lowell, served for 40 years 
and established the Lowell Institute School in 1903 
as already outlined. When Dr. Lowell turned over 
the active trusteeship to Ralph Lowell, he expressed 
the hope that the present trustee would be able to 
find new media for increasing the influence of the 
Lowell Foundation in adult education in the New 
England region. It was to this task that Ralph Lowell 
addressed himself. 

As a member of the Executive Committee of the 
Board of Overseers at Harvard University — and 
later as member of the M.1.T. Corporation — Mr. 
Lowell had access to excellent advice in his sugges- 
tion that radio broadcasting should be able to pro- 
vide educational programs to interested persons who 
did not have time or opportunity to attend school 
courses or lectures organized on a more or less formal 
basis. It became evident that the educational facili- 
ties of Boston were uniquely suited to education by 
radio, especially since the resources of several col- 
leges and universities might be tapped for this proj- 
ect. Accordingly, the Lowell Institute Cooperative 
Broadcasting Council was organized in 1947 and 
educational programs were transmitted over a num- 
ber of Boston’s broadcasting stations. Although this 
venture was well received, it became evident that 
more effective service might be rendered if the Coun- 
cil could operate its own station. This fall, as an- 
nounced in the November, 1951, issue of The Review, 
WGBH was opened as the frequency-modulated 
broadcasting station of the Council, the “bricks and 
mortar” portion of the project being supported by 
members of the Council. At first composed of Boston 
College, Boston University, Harvard University, 
M.LT., Northeastern University, and Tufts College, 
two new members of the Council have been added 
this year. They are the Boston Symphony Orchestra 
— whose concerts on Friday afternoon and Saturday 
evening are broadcast on 89.9 megacycles per second 
—and the New England Conservatory of Music. In 
addition to musical programs of high caliber, the 
Council also arranges to broadcast lectures and class- 
room discussions. 

It is impossible to predict what the future has in 
store. Our way of life has changed drastically since 
the lectures were initiated and undoubtedly the next 
century will see even more drastic changes. But there 
is every reason to expect that the wise provisions of 
the will of John Lowell, Jr., administered in the best 
interests of public welfare by a member of one of 
Boston’s first families, will bring to residents of New 
England, as a much needed stimulant to the culture 
of our times, the best that is obtainable in adult 
training and education. 
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B Custodian Service 


To treasurers—to executives—to administrators—to investors—our 
Custodian Department offers freedom from these routine tasks: 
Collection and Depositing of Income 
Exchanges of Principal 
Collection of Matured and Called Bonds 
Relief from these often burdensome details enables you to employ 
more of your time profitably and productively. 


Our officers will be glad to explain these services to you in detail 
and without obligation. Or write for our folder, “Custodian Service.” 


She 
New England Trust Company 


135 DEVONSHIRE STREET 
At the Corner of Milk Street 
BACK BAY BRANCH 99 NEWBURY STREET 


Boston, Mass. 


Member Federal Deposit Insurance Corporation 
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AMERICAN TECHNOLOGY 


(Continued from page 90) 


refinery, with a capacity of 115,000 barrels per day, 
an oil-loading pier, electric power plant, and other fa- 
cilities were built at Ras Tanura, Dhahran, and the 
great new oil field at Abqaiq. In the summer of 1946 
a contract was signed for the reconditioning of a large 
quantity of surplus vehicles and earth-moving equip- 
ment purchased from the United States Army. This 
soon led to an assignment tor the grading and surfac- 
ing of an airport at Riyadh, the capital city, some 300 
miles inland. In July, 1946, in response to King ibn- 
Saud’s request, a study was made for construction of a 
railroad from the port of Dammam on the Persian 
Gulf to Riyadh. As a result of this investigation, the 
railroad project was begun and a public works pro- 
gram, on a national scale, was also planned. 

Through the ensuing years, all manner of refinery 
and oil-field facilities have been constructed. These 
include: crude-oil pipe lines; power stations and 
transmission lines; harbor works, and piers for ocean- 
going vessels; airports, motor roads, and railroads; 
public buildings, hospitals, hotels, offices, residences, 
shops and warehouses; water supply and sewerage 
systems. In fact, almost every conceivable adjunct of 
Twentieth-Century civilization has been set up at sev- 
eral centers of population across Saudi Arabia from 
the Persian Gulf to the Red Sea with permanent 
benefit to people in the Middle East. 

Bechtel operations for the Saudi Arab Government 
have been carried on since 1946 with never more than 
160 Americans on all projects, and an average of 90. 
The policy has been to employ and to train Arabs in 
all the crafts, using Americans mainly as instructors 
and supervisors. From 1947 to 1951 more than 1,000 


Arabs were regularly employed on government 
work, while an even larger number were employed 
on Aramco projects. 

An extensive pipe-line system across Saudi Arabia, 
Trans-Jordan, Syria, and Lebanon was begun in 1947, 
on behalf of the Trans-Arabian Pipe Line Company. 
When completed at the end of 1950, Tapline, as the 
project was called, carried 300,000 barrels of oil per 
day from Abqaigq to the Mediterranean. Within Saudi 
Arabia, 854 miles of pipe line, together with four of 
the pump stations, were built, using the labor of 5,000 
Arabs. On the Tapline project the Arab labor cost in 
Saudi Arabia exceeded $13,000,000 — only 10 per 
cent of which was for direct payroll work, whereas 90 
per cent went for work done through Arab subcontrac- 
tors. The largest of the Arab contracting organizations 
employed 2,200 men, the smallest, eight, and 200 
pieces of their own automotive equipment were used, 
This reliance on Arab contractors for Tapline was an 
outgrowth of a policy of encouraging enterprising em- 
ployees to go into business for themselves. About 112 
Saudi Arab contracting companies, small and large, 
are now doing work for Aramco, Tapline, and Bechtel. 

In the fall of 1947, while the Tapline project was 
getting fairly under way, a development program for 
the Kuwait Oil Company was begun. Lying at the 
northwestern corner of the Persian Gulf is Kuwait, 
a 6,000-square-mile desert shaikhdom in treaty re- 
lations with Great Britain. Until 1946 its chief source 
of income was pearling. An oil field, discovered 
there in 1936, but left dormant during World War II 
is rated as one of the largest single fields in the world, 
with a reserve of about nine billion barrels. Develop- 
ment of this vast resource is the responsibility of the 
Kuwait Oil Company which brought the field into 

(Concluded on page 118) 
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While your new designs are still on the draw- 
ing board investigate the wide possibilities 
of modern rubber for lower cost, higher effi- 
ciency applications. Today’s compounding 
techniques have developed special prop- 
erties and characteristics that resist or over- 
come problem conditions beyond the control 
of materials formerly used for the purpose. 

Our laboratories invite 

problems involving the 


PROCESS COMPANY most meticulous specifica- 
NEW BEDFORD, MASS..U,S.A. “tions. May we assist you? 
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CAN YOU BEAT THIS? 


| A steak dinner will be served to more than 500 at 


the Alumni Association's Mid-Winter Meeting on 


Thursday, January 31. Total cost: 


SISO mr 


| We are proud of serving M.I.T. alumni and 


friends in this fashion. We are also proud 
P 


| of our annual service of 1,000,000 meals to 


staff and students this past year. We hope 
M.I.T, alumni are as proud of this record, 
made possible by their gift of the Walker 
Memorial Building in 1917. 


Walker Memorial Dining Service 


M.I.T. 


Cambridge 39, Massachusetts 
A. W. BRIDGES, MANAGER 
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limited production in 1946, But new outlets were 
sorely needed. Proper development of this oil field en- 
tailed the construction of five gathering centers, some 
600 miles of pipe line, and an oil-shipping pier big 
enough to accommodate and service simultaneously 
a half dozen tankers and two freighters. 

The project took two years, and when it was com- 
pleted and the American builders withdrew, they left 
to the shaikh of Kuwait and the Kuwait Oil Company 
a vast new array of wealth-bringing facilities operated 
by a pool of skilled and semiskilled man power — 
largely native. Here, as in Saudi Arabia, local Arabs 
were hired and trained for construction and opera- 
tion, with great improvement in their economic status. 

Another project on which the potentialities of lo- 
cal labor were to be fully utilized was the 30- and 32- 
inch 556-mile crude-oil pipe line (constructed for the 
Iraq Petroleum Company, Ltd.) running from the 
Kirkuk field in Iraq to Banias on the Mediterranean 
Coast of Syria. With only a skeleton staff of Americans 
and Britons (administrators of the firm), several thou- 
sand Syrians and Iraqis are being employed. 

For many years one of the most beneficial educa- 
tional institutions in the Middle East has been the 
nonsectarian and privately conducted American Uni- 
versity of Beirut, Lebanon. A new engineering school 
is being established there to turn out graduates who 
will assume roles in the development of petroleum 
resources of their countries. 

Since first venturing into the Middle East, only a 
score of years ago, American oil men have been keenly 
conscious of their responsibilities in their relations 
with peoples and governments. They have consist- 
ently sought to do business on a friendly give-and-take 
partnership basis with their hosts. This policy has 
worked out with mutually beneficial results — a mat- 
ter of considerable international importance. 
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Engineers and Contractors 
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PREPARATORY SCHOOLS FOR BOYS 





CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 


of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal 533 Boylston Street, Boston, Mass. 
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HUNTINGTON SCHOOL FOR BOYS 


Grades Eight to Twelve. 
Thorough preparation of entrance to M.LT. 
Regular and Summer courses. 
Excellent facilities for athletic & other activities. 
illiam G. Wilkinson, Headmaster 
320 Huntington Ave., Boston 


Tel Kenmore 6-1800 
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PROFESSIONAL CARDS 





JACKSON & MORELAND 


Engineers and Consultants 
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SERVING ALL INDUSTRY FOR MORE THAN A CENTURY 








Equipment 





RE PROCESSING plants like this as well 
O as cement making and chemical proc- 
essing plants are essential to national 
progress and development. Throughout 
the world, Allis-Chalmers has long sup- 
plied these operations with important 
equipment, including crushers, screens, 
grinding mills, kilns, coolers, washing 
equipment, pumps and motors. 

In other great industries, too . . . elec- 
tric power, steel, flour milling, wood 
processing and public works . . . Allis- 


Steam and Crushing, Cement Centrifugal Flour Mills, Texrope 


Hydraulic Turbines, and Pumps, Motors 
Condensers Mining Machinery and Control Machinery and Motors 





PROGRESS IN THE MAKING... 


Chalmers is well known for its wide range 
of vital machinery. 


Allis-Chalmers’ well-coordinated de- 
sign and undivided responsibility mean 
dependable service and smooth, continu- 
ous production. 


Wherever you may travel Allis-Chalmers 
machinery and equipment are sure signs 
that there’s “‘Progress in the Making.” 


ALLIS-CHALMERS MANUFACTURING COMPANY 
General Machinery Div., Milwaukee 1, Wisconsin, U.S.A, 


Texrope is an Allis-Chalmers Trademark 


* * BASIC MACHINERY FOR THE WORLD’S MAJOR INDUSTRIES * * 





Wood Processing V-Belt Drives 


THE TECHNOLOGY REVIEW 
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The electronic computer, or profilometer, 
measures the surface smoothness in micro- 
inches (RMS) and is accurate to a ten millionth 
of an inch. The piloter attachment shown above, 
was specifically designed recently to enable us 
to maintain correct surface smoothness. 





A spinning ring must be perfectly smooth to 
operate economically and efficiently. Draper 
“Mirror’* spinning rings have been famous for 
80 years for their smoothness and durability. 
These two qualities are guaranteed by con- 
tinuous testing and research in the laboratory. 


*Reg. US. Pot. of, Draper automatic looms produce more cloth at less cost throughout the world. 


DRAPER CORPORATION 


Atlanta Ga Hopedale, Massachusetts Spartanburg,S (¢ 








RESISTANCE LIMIT BRIDGE 


Direct Reading in Percentage Deviation 
over Range of +20 
SIMPLE TO USE from 1 Ohm to 1,111,111 Ohms 


The new G-R Resistance Limit Bridge uses a conventional 

VERSATILE equal-arm Wheatstone bridge circuit, supplied from a constant 

voltage d-c source. 

The built-in resistance standard is composed of seven Type 510 

ACCURATE Decade Resistors, adjustable from 1 ohm to 1,111,111 ohms in 0.1 
5 ohm steps. 

The indicating meter shows percentage difference between the 

unknown and the built-in standard over a range of +20°% on a metet 

the scale of which is colored gold for 5°% limits and silver for 10% 

limits as an aid to rapid operation. 

A sensitive relay can be substituted for the indicating meter to 
operate various types of rejection or selection mechanisms for automatic 
sorting or inspecting. 

The instrument can be used as a conventional Wheatstone bridge. 
Its accuracy is adequate for a large majority of resistance measurements. 
Its ability to measure resistances up to one megohm without added boostef 
voltages increases its utility omdloubie. 

As a limit bridge its accuracy is +0.5% or better; for matching pairs of 
resistors it is accurate to +0.2%; for null measurements, with an external 
standard, between 1 ohm and 2 megohms the accuracy is +(0.2% plus 
accuracy of the standard). 

The instrument is a-c operated from 105-125 or 205-250 volts, 60 cycles. 


It is supplied in either welded aluminum cabinet or relay-rack models. 


RESISTANGE LimiT GRIDGE 
wm = 


TYPE 1652-AM RESISTANCE LIMIT BRIDGE (Cabinet Model)... . $365 
STROBOSCOPES «+ VARIACS + SOUND-LEVEL METERS TYPE 1652-AR RESISTANCE LIMIT BRIDGE (Relay Rack Model). ° 365 


VIBRATION METERS «IMPEDANCE BRIDGES 
eommeemes §=6GENERAL RADIO Compan 
WAVE ANALYZERS + DISTORTION METERS 


IMPEDANCE STANDARDS » VACUUM.TUBE 275 Massachusetts Avenue, Cambridge 39, Mass. 





VOLTMETERS + FREQUENCY STANDARDS treet NEW YORK 6 920 S. Michigan Ave. CHICAGO 5 1000 N. Seward St. LOS ANGELES 38 


BROADCAST ONITO . * ° ° 
Se ee eee Since 1915— Designers and Manufacturers of Electronic Test Equipment 
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